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FOREWORD 


. . [ TRANSLA.TED FROM THE ORIGINAL IN GUJARATI ] 

Sjt, Jhaverbhai is adding’ to his stock of knowledge by 
fresh ; studies. Naturally, he utilises his knowledge by 

broadcasting it to the public If he continues to do so be 

will make his knowledge into a common heritage for the 
people. ' 

Sjt Jhaverbhai’s composition is a fine essay. It aims 
It presenting the science of dietetics in eas}* language. I hope 
ihis will reach a large number of people and that the 
suggestions therein will be made- use of by them. The purpose 
of the writer is to produce a practical and useful book and 
aot an academic treatise. 


oewagram, 

7.3.’45 


M. K. Gandhi 



PUBLISHER’S note 

“Man, know thyself” said an ancient philosopher. 
This trite saying has .many facets to its interpretation.' Man 
has to understand not only his higher self but also his own 
physical body and his environment • and setting. One . should 
have thought that man’s body would . command his attention • 
first. Yet ■ how little we know’ of it? Universities confer 
varibus degrees on its alumni but how many of these learned 
persons know how to look after their own bodies properly, 
feed it with adequate fuel, , give it materials to repair the 
wastage, and provide it w'ith , protective forces to guard 
against the attacks of diseases ? Our education is extremely 
defective and lacks balance in its -approach to life and its 
probfe'ihs. . 

To correct this defect in our elementary knowledge 
w'e are placing this book before- the public. Sjt Jhaverbhai 
P. Patel, in' his own inimitable way, has shorn a technical 
subject of much of its phraseology and is presenting the 
, subjecUto the lay . reader in such a manner as to be useful 
in bis everyday life. The rich in their ignorance indulge their 
palates with overcooked and ill-balanced food, while the poor, , 
in their penury, cannot afford to add to ' their diet the more 
nutritive ingredients of a balanced diet. Hbnce both alike 
suffer from malnutrition. We trust the message of this book 
will bs instrumental in building up the wasted bodies of our 


people. ’ • 


Maganvadi,' 

Wardhh, C. P. . 

. JrC. Kumar appa 



INTRODUCTION 


The main purpose of this book is to put available 
scientific information regarding nutrition in simple, untechnical 
language, so as to make it reach the ordinar}' / la\'man. 
Scientific books on dietetics mainly discuss the principles of 
nutrition, or in a few cases such principles are applied to 
suit conditions in the West. Application of the riewer 
knowledge of dietetics to conditions obtaining .in our own 
country is seldom found. The present book is an ' attempt to 
meet this felt need. 

Proverty and ignorance ' 

.'■Qur ' starvation and malnutrition are commonly 
attributed to our poverty and ignorance. We have, discussed 
this question in greater detail in Chapter X. We ' shall here 
take a few illustrations of the two causes. 

We know, it is oxygen that keeps the lamp of our 
life burning bright. Nature freely provides oxygen. If we 
are not able to make use of this free gift of nature, it must 
be due' to our stupidity. Phj'siology suggests that it is iron 
in the from of haemoglobin in the blood that draws Oxygen 
into the body from the air. If there is deficiency of iron in 
the body through malnutrition due to poverty, even the 
freshest air of a sanatorium is of no avail. This is an example 
of poverty making the lamp of life burn dim. 

In the countryside the banks of rivers and jxmds are 
ordinarily used as open lavatories. As a result the water 
of these places is injected with various' kinds of disease germs. 
This water is often utilised for washing and drinking purposes 
and carries these germs into our body. These germs cat 
up the stock of iron in our blood. The result is the same 



as in the case of deficient supply of iron through food. 
You may take enough of iron through food and you may 
enjoy the best of air, but -all this will be exhausted by disease 
germs entering your body through impure, water. This again 
is an example of our ignorance and stupidity; 

Calcium is an important food factor in the formation 
of our body cells, particularly the bones and the teeth. But 
Calcium in the food, is not assimilated by the body in the 
absence of , Vitamin D. In cities, and particularly in places 
where women observe. “Pardha”, though sufficient Calcium may 
be eaten, it is not utilised by the body because there is lack, 
of Vitamin . D through the sun. This again is attributable 
to our stupidity. Our. village folk get enough of Vitamin 
D through the sun. But what use can they make of- this 
Vitamin when they do not get enough of Calcium which is 
found only in costly articles of diet such as milk, fruits, and 
vegetables ? - This is where poverty proves to be an obstacle. 

Having adopted vegetarianism, our people have made 
a variety of experiments in the matter of food. , Though 
no data in the'^vay of present day chemical analysis of food 
factors may be {available, our Ayurveda, based on the minutest 
bbservatiohs of ^-the effects of various foods upon the health 
and well-being I of persons, provides a very valuable guide 
in the matter of ’(ood. The Western method, though . giving 
the chemical analysis of food substances, does not go so far 
as to describe the^ ultimate effect of these substances upon 
our health. It rriay declare guava to contain Vitamin C and 
papayas, to contain Vitamin A but does not go further; 
Ayurveda, on the bther hand declares guava - to have a 
cooling effect and papayas' a -heating effect on the system. 
Both the sciences are incomplete in themselves and require 
to be supplemented ' by each other.' Let us hope that a 
combination of the experience of the East and the knowledge of 
the West will hear fruit in this regard. The discussion that 
follows is hassed on the western method. 



I have drawn freely from “ Food ” by Sir Robert Me. 
Garrison, “ Health and Nutrition in . India ” by Prof. N. 
Gangulee, and “ Human Nutrition and Diet ” by Dr. W. R. 
Aykroyd. My friend Dr. M. J. Trivedi has gone through the 
scientific portion of the book and has made many valuable 
suggestions. Finally, Gandhiji has also gone through the 
manuscript and has blessed the book wth a Foreword. 

Lastly, I- cannot forget to express my gratitude to 
Dr. Bharatan Kumarappa whose editing hand can be seen in 
this, as in my other previous attempts. 


Jhaverbhai P. Paid 
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; CHAPTER I. 

WE ARE WHAT WE EAT 

In terms of Ayurveda our body is formed of five mnln 
elements - earth, water, fire, air and space or ether. _ 

We know that there is "space" in our stomach and 
other orgahs. Breathing in and out indicates the presence ci 
air in the body. Nature has provided fire or heat in every 
living being. It is obvious that there is also u-ater in die 
body. More than two-thirds of our bod}’ u eight is made 
up of water. Earth may be taken to mean solid matter of 
vegetable and animal , origin. Thus the main element that 
forms the body is the solid matter produced from the carili 
through the food we eat. 

• The nutritive contents of the food depends on the 
richness of the soil. Just as the elements in milk .arc 
extracted out of the body so also food elements arc extracted 
out of the earth. If the'earth is deficient in certain' elements, 
the dood produced from it .will also be defident in these 
elements. The soil in the Himalayan region is defident in 
iodine and therefore iodine-deficiency diseases such as Goi’.’-c 
are. more markedly prevalent in' those parts. Wc efter. 
bear 'old people remark that present daj’' ' grains cc not tnjte 
sweet. This may mean that the grain produced today ir 
deficient in certain elements because of impovcrishc.l sril. 
Owing to inadequate methods of cultivauon, manuring ru.d 
irrigation, our land has deteriorated and the rcstilt *s the pr.m 
qualitj’ of grain product. Though, to all ■ap<ararxes, thr 
grain may be the same as before, the constituent ingrc.dirr.;'' 
may be wanting. Modern scientists, therefore, speak cl :i-r 



; ; Vv;,. ■' :{:v. 

^^liecessity :of ; a\ “ Marriage of .--healt^ and'v agriculture ” to 
;> emphasise the;4aci that ;^dm'proveme^^ agriculture is the 

^ioundatidn for improvemenriin health, -y - ‘ . , 

; y - - About "the -close relationship : tefw'een o'urThealth aPd 

, the cbn'dition of soil on which our foods are grown Sir Robert^ . 

, McCarpon. ;observes/ “ Impoyerishment yof the - soif leads 
tp^ a' whole, train . jof^ Pasture of poor quality’ poof ' 

quahty.pf the stock fa.ised upon it, poor, quah^ of the food, 
.stuffs they pro ride ior; man, poor- quality of' the vegetable 

• fpp'ds that he cpltivates fori himselCf and faulty Nutrition 
>yjth resultant diseased in ' both , man and beast.' :Q|Jri of. the' 
earth.arewe^and the plants. arid 'animals -that feed us created ' 
and to the earth we must return the^things whereof we and - 

, they are made if it is to^ yield*agairi foods :,of ariquality suited 

• ;tO 1 -.f y.;' - - 


A fertile sdil means healthy crops'; healthy 'animals\, - 
, and'laaf but hot tke least'healthy hrimaU bein^i ” .r 

‘ -v’' ' 

. “ Health is a whole- There is nd- separate human 

healtli,~ n6j Separate animal, mo separate r yegetable,'";no 
separate soil health' and . the^yay iru'whichi this whole ican be ■' 
' got arid rriaintairred is- that every ' uring : thingriii .it after its - 
death should notcbe treated as waste but be returned do ' the 
soil.'. All dead animal and vegetable ma tter must be returned 
to the;spil, so as .to live again; ;,rif the whole or health 'of life 
is to jbe preserved. .This' is .-the i.fixst' rule , -of .'life, that 'giv^ 
toritwhol.ehess'^olmess arid-health. - 

' 'j'. ■ ■ ' , . ; ' _ f.Indiafi^'FarntingrMay 1947 ) 

, ISiqt only does impoverished soil produce foodstuffs of, 

■ inferior quality, ' but it also draws .barfnful germs, bacteria 
and pests , to the' crops, -which are -.not attacked in a 
- healthy ■ sbiL' • , . ; , / : 

: In passingV'it inay .- be mentioried that' chemical manures , 

. are commonly talked .of and':.eafne^y, recommended ^ for the. 


,{ 3 ) 


improvement of , our agriculture. We shall discuss this 
. ^qliestiori- in , some ' detail in the tenth Chapter, Here it is 
enough tb; point- out that these' chemical manures do iirt 
enrich the soil, but act as a sort"’ of purgative to the soil, 
. thereby, making the ^pil give out its elements in a concentrated 
forin; This results in an immediate bumper harvest but leads 
'*V-to the ultimate impoverishment of the soil. 

r 

According to present day science, our body is made 
up , of jthe folio wng elements : — 

,]^ements Percentage of 

r. ■ ' ’ ' . ■ bodily weight 

^ ' Ox5'gen / 72.0 ; 

. Carbon , 13.5 

Hydrogen . 9.0 

■, Nitrogen ‘ 2.5 

Calcium 1.3 

Phosphorus : ,1 1.2 

Sulphur . 0.15 


In addition to these, sodium, chlorine, fiorir.c, 
potassium, iron, magnesium, and soilicon are also found in 
small quantities in the body. 

At the Paris Exhibition in 1937 there was an interesting 
. show case containing bottled specimens of the elements except 
fiorine, that make a human body in its correct juoporlion . 

: It is estimated that “ in the body of a woman of avcr.age 
size there are nine gallons of water, enough Oxygen to 
fill nine gallon barrels, enough carbon to maho 'vtfO 
graphite pencils, enough phosphorus to make SOOO boxes ri 
matches, enough hydrogen to inflate a baleen rnpnb’c ri 
raising the whole body to the top of Snowden, cnov.gii i:rv. 
to make 5 tacks, enough salt to fill 6 ordinary rah rvhr.rs 
and 4 to, 5 pounds of Nitrogen. ” 

The Body by Macfic K. C. 


■ The food which provides th'e.^aboye -elements in their * 
Correct proportion- can be’ said to supply’ the needs of the 
body. , That-is what is-ipeant by “ Balanced diet , NutVition 
experts prescribe balanced diets on the basis of- these essential 
needs jpf the body,, making ^due 'allo\yance for age, climate, 
mature of Work, and such, like; . - 


‘ ,’^Justas, the-body is ^composed* of these elements in 
;lixed proportions, 'so also food articles;;like grain>, milk etc. 

,are composed^pf; the same elements inS fixed •proportions! 
Grain is also a sort of body. Therefore, balanced diet can 
Pnly be planned by ' utih’sing the whole part of -the grain. 
Utilising' pnly-a part of the grain and doing away - with tiie 
rest through various kinds of processing of it do^,notl provide 
all the ingredients 'necessary .to the body and as such does 
hot -constitute a balanced diet. ' \ ^ - ' - , - 


Of the above elements Oxygen, , Hydrogen and Nitrogen , 
in their elementary form, are found in very small quantities., , 
in the b<^y/ .They are in the form or various chemical - 
compounds together with other . elements. . ^ If c Nitrogen . is 
predominant in flesH, Calcium and Phosphorus are predominant 
in bones and teeth.' Most of the iron in the body -is concen- 
Irated. in the- blood, while sugar and fat are spread through* 
'-mut the' body. Generally speaking,, all elements are found' in 
all- parts of, the body 

An idea of .what, honstitmtes a balanced diet may be 
obtained with the help of the tables ^ven in the appendix and 
fr^ the following formulae for different food elements.: . - 

: , ./’ 1. Carbo -.hydrates 

: The .simplest form 'of carbo-hydrates is glucose. The , 
formula for glucose is C6 H12 06 which means, it is composed 
of 6 parts-of Carbon, 1^2 parts of Hydrogen- and 6 parts of 
Oxygen. . Glucose is a monosachharide! .. Cane-sugar 'is a ■ 


— (5) 

disachharide having the -formulae 12 H22 O 11. Under certain 
favourable conditions, one molecule of cane-sugar can take up 
one molecule of water to give 2 molecules of monosachharides. 
Cane-sugar Plus AVater = Glucose Plus Fructose 
, C12H22 011 H2o C6 H12 06 C6 H12 06 

, Starch is a polisachharide. It does not dissolve in 

water. The saliva of the mouth dissolves it and converts it 

J ' ' ' ' 

, into maltose which again is a disachharule. 

. • , 2, Fat 

Oil, ghee, fat etc. are all forms of fat. They arc all 
compounds of glycerol and fatty acids. They are made uj) 
•as follows — 

i ^ Glyceror= C3 H5 (0H)3 
fatty acid, ( say steavic acid ) — C17 H35 CO OH 

C3 H5(OH)3 3 C17H35 COOH— C57 HIIJd Oo 3H^0 

Comparing the composition of carbohydrates and fats 
we find, that both are made of the same • elements vir; 
Oxygen, Hydrogen and Carbon. The only difference is in 
the proportion of these elements. As compared to carbohy- 
drates, fats contain very much less of Oxygen. If ihir- is 
understood the conversion of carbohydrates into fat arid vice 
versa in the body as discussed in the fifth chapter will be 
easily grasped. , In the process of oxidation, the carbon r f 
sugar, fat etc. is oxidised to carbon-di-oxide ( C.02 ) and the 
Hydrogen to water ( HoO ). As fats centain less of Oxygen 
they require more of outside Oxj'gen for combuslic-n. Tiris 
is the reason why in the body fats keep burning longe:; th.an 
carbohydrates. In other words fats produce more heat in 
the body than carbohydrates. 

^ 3. Protein 

During digestion protein breaks down into its s'.mp’er 
forms which are called amino acids. Th.e avemge compos:'.;; n 
of amino acids in the body is as follows : — 


' Carbon- : 52 %: ^ 

. Hydrogen V '. ' V'^ : ■ ^ 7. 6 

, ' .'v^^ .;-OxygenV’V ■ ' - ’ ^22 \r ' - . ' ^ 

'^■- : -^r^^rc^en; ^ r.~.':.V, ■ .; 

-C' . .':Suiplmr V •- -.V.'' - '.- , • ,: 2C ' ' 

- . , , .Phosphorous ;, ' ' 

- Protein contains Nrtf ogen, SulphurJ-.and Phosphorous 
in. Edition to^ the. elements contained; in ' carbohydrates and 
dats. Without Nitrogen the body cells are not formed./ This 
-shows ,tlie-imp^tance of Protein jto_^tlie“f body. The Nitrogen 
in^the Prot^mls; utilised ^iri the .cfell-formation and ' the'' Carbon'i ' 
Hydrogen and Oxygen elements are utilised in' the body, in 
the same way' as carbohydrates or fats. But^^itrogen of- 
.all kinds of Protein is not utilised by' the body, neither does 
'the body utilis^ Nitrogen ; in excess of 'its requirements. 
.All this dxtra'or -'waste Nitrogen has to ■ be •:discarded by the^, ' 
-body in. the form bf urea,' That ' means . an extfa strain ' on ' 
the'kidney.'j'-If we remember; this -We - shall understand the - 
reason for not eatihg:. -too much of prbtein or unassimilable , * 
;protein"br not .taking protein for the productibn. of energy 
‘^^'instead of carbohj^tates and;fats.,^ ‘ ; j . 

In addition to these dements we get minerals mentioned' 
in.the table-above from our, food- as ' 7 well as water. Many 
of the. mineral salts pass unchanged^ but of the^ body while 
sbrhe of them are utilised in the body for cell-formation, 1 such 
as Calcium and Phosphorus to form, bones and teeth. . • . 

■' On the one hand, the body receives the above "elements 
froth food ahd w'ater,'and on - the other hand these elements 
are thro^vn out of the body in the form of waste -products. 

It Is said thatln 7 y^rs-all the cells/of the body ■ will have 
given place to new ones, at' least once and hence this, can 
be looked upon as having built a hew body in 'the place of 


the old.' After food is digested in the alimentary canal, and 
absorbed in the blood . and assimilated into the body 
cells, the waste products are thrown out of the" body in 
three ways.^.. 

V;-.. 

1. 'Through expiration, 

2. Through perspiration, 

3. ' Through urine. 

' The aflmentary canal though situated in the body i ; 
a two . open-mouthed pipe and as such is not considered 
- part of the inside body.' Therefore the faecal matter is a 
waste product of the food and not of the hody.*^ 

'We shall now consider the waste products of the body. 
Through expiration, water in the form of Vapour and 
carbondioxide COo are thrown out. Perspiration contains 
water, mineral salts and COg and urine contains water, 
nitrogen 'etc. Thus with 'the waste products are thrown cui 
Oxygen, Hydrogen, Nitrogen, Carbon and minerals. These 
have to be replaced from food and water again. How close is 
'the relatienship between body and food ! 

' The following table Shows the food substances and the 
end products of the body. 



' ; Table IIInstratiDi; the inler-relationshipjof the various 
; ; : ^ digestive factors ■ V ~ 


- ■ Foo'd 

, :substances ’ 

'^r- Where . 
.digestion 
takes place 

Secretions: 
assisting, " 
digestion 

Form in ' 
which food 
substances 

are utilised. 

• -=6 

End-pro- 
- ducts of 
metabolism 

' Carbo- 
hydrates , ^ 

idbutb,"^ 
stomach,:- 
sniall . 
intestines 

y • ' ^ 

Sdjva,'- 
pancreatic 
' and,, , 
intestirial . 
secretions. 

. / . , _ ^ ' 1 

Glucose-^' 

■ '' ^ ' 

X 

COa & ' 
Ha'O ’ 

' ' ' ■ ‘ 

' 'Fats' ■ ■■ 

. ' i- r . '-i 

iSrhall ‘ 

intestines ; 

V 

Intestinal 
^Secretion, ' 
"pancreatic 
juice, bile 

Fatty acid^ 
and / 
glycerol-- 

CO 3 and 
:h3o:v 

> ' ^ ' ’ ' ' . ’ 

V . • 1 

■ Proteins 

' f . • 

• / ' ^ , s' ; . 

\ ' ' ''> ' r . 

,v } ■ "1. ' . 

Stomach, ‘ 
jSmalli 
^intestines ^ 

Gastric, ' ' 
Pancreatic 
and 

Intestinal 

Secretions 

■Amino 
acids- ", , 

' t ; ‘ . ' 

Nitrogenous 

compounds', 

I. Sulphur, 
Phosphorus 

and Ho O 

' ) ' ■ . , ) 
" ; , -J ' 

. , . 

Inorganic 
Salts' and , 
Water 

.Unchanged during the process ^.digestion. 



CHAPTER II. 


FOOD FACTORS : PRQTEli^—THE BODY BUILDER. 

Milk forms the food of the young ones of all mammals. 
The young ones do not merelj' maintain themselves on mil):, 
but they also grow on it. This means milk contains elements 
which promote body gro^vth. The main elements oi^milk 
are protein, mineral salts (like calcium) and fat. It can 
be said therefore that these elements are conducive to body 
growth. 

Our hmman bodj’’ is both a living organism and a 
machine. As a living organism it is fprmed in the mother's 
body and after birth grows to its full extent by taking food_ 
Thus the formation as well as the growth of the body depends 
on food. In other words, whatever constituents arc found 
in the body are ultimately derived from food. 

In a sense we can compare the human body to a field, 
■ Like the field the body is composed of innumerable plants. 
In terms of Physiology these plants are called cells, Ju't 
as fields are different depending on the nature of the crops 
grown on them, so also the body is made up of different hi:-.;is 
of fields containing different kinds of cells. Thus there am 
fields of bones, flesh etc. These body fields -are icrmcd 
tissues. Different tissues have , a predominance cf thfiercnl 
elements. But all the same one baste ele.mont tssen'.;:;! for 
the formation of any cell or tissue is Kitregsn. Vvtthrnt 
Nitrogen no cell is formed. Therefore, Nitrogen :? sntd to h, 
the cell-forming element. 


1, Multiplication of cells, 
try birth, the child's bo: 
neceesar}' tissues* As the child advances :n 


From the very birth, the child's body ccT.;a;ns r.ii 


boiv 



cells derive nourishment from the food and grow. The cells * 
grow in two ways. 1. They growiin size and 2. They , multiply 
themselves, as the banian tree does through its offshoots- 
; Thus the growth of the cells in size and number is . the gro^h 
ob the body. ' . . 

' -'O' ■ ■ - ■ 

Smce no cells are formed in the absence of Nitrogen, 
it is clear, that the growing of the cells uathout Nitrogen is 
impossible. .Therefore young children, whose body , cells 
have yet to be formed stand in special need of protein. 

It also follows that, children require more of protein " than 
adults whose ^bodies have stopped growing. Once the body 
has attained its full growth its protein requirements are meant 
to replace the ordinary wear and tear or to 'meet special 
needs, consequent on disease or defficiency. Thus, protein 
, is specially needed in young age. If in that age enough protein 
is not supplied, the body \vill not grow to its fulisize; k good 
supply of it afterwards will be of no use. Before birth and 
after birth till the w'eaning period the child has to receive its 
protein as well as other food requirements from the motheris; ■ 
body. It will receive enough protein only if the mother has 
enough of it to spare. 'Protein defficiency in the mother Avill . 
naturally result in a deficient supply to the child. One reason 
why children are not- born physically equal is the difference 
in the supply of protein in the -mother’s . body. During the 
child’s growth, the demand for protein etc. from the mother 
is unusually high and so her requirements in these are also 
equally high. In short, expectant and nursing mothers— and 
growing children are in special need of a large quantity of 
protein. 

The rate of body growth in children is not even. At 
certain stages, their growth is rapid and at others it is slow. 
The periods between one to three years and twelve to sixteen 
years are marked by rapid gro^vth. Between 12 and 16, boys 
and girls develop yery rapidly showing signs of developed 
sexual organs. During this period it is a custom in some ' 


places to give gingelly and jaggery to girls probably to ir.cc! 
the extra demands of protein. There is no reason v.-hv brv? 
also should not be given the same. Every' effort should be 
made to provide sufficient protein to boys and girls dunrc 
this period of rapid grow’th. 

2. Vegetable protein and animal protein. 

The protein of the ‘food is made up of very simple 
elements. Through digestion the protein consumed is broker, 
up into simpler compounds. These compounds are caliid 
amino adds. It is only the amino acids that arc absorbed into 
the blood. 

Although amino acids are absorbed into the bleed, 
they are assimilated into the body cells only after a cal aiv. 
conversion in their composition. Not all amino acids arc 
capable of such conversion. , Some are converted easily, scrr.c 
with difficulty and others not converted at all. These arc 
therefore called suitable, less suitable or unsuitable amino 
acids. Suitable amino acids are assimilated into the body 
cells, and unsuitable ones have to be thrown out cf the body 
as a waste product. The Nitrogen compounds of any exce s 
of suitable amino acids have also to be thrown cut. Tiis 
causes extra strain on the kidneys. The other part of andno 
acids, namely glucOse, is utilised as fuel in the body. 

The body .can itself synthesise from food mntcrhl ccrtr.in 
of the simple amino acids. Of the twenty kno^vn amino rcid;. 
however, there are four — Histidine, Lysine, Tryptophane rrr 
Cystine — which are indispensable for growth and hit but vh-.r:', 
the body is incapable of synthesising. They have thtrefrtr. 
to be obtained directly from food. As no body ceils arc fcrn.td 
in the absence of tlicse four amino adds, they arc cr.i'cd 
essential amino adds. 

After analysing innumerable iicnts cf fcod, diiom m ' 
have observed that as compared to animal preteir,. v< _ eta' i- 



• _ : ‘ (12 ) . ' . 

protein contains less of suitable amino acids and its essentiar 
aminb acids, are practically negligible. Tbis-means that however 
much vegetable protein one may ' eat one cannot, maintain 
one’s growth unless one takes a certain amount . of animal 
protein. ■ It is not ^enough therefore to get the full quantity of 
protein. It is equally \ essential to get the right kiiid of it This 
is .more .true in the case of growing children and nursing 
mothers. One reason why .milk is considered so essential for - 
, children and nursing mothers is that milk contains the cell 
forming essential arpino acids in abimdance. 

■ The erhinent dietidanSir Robert McCarrison, compares 
the essential amino 'acids to the vowels of the alphabet and 
- the rest, of the amino adds - to the consonants. Words are 
formed only when vowels are ihixed with consonants. In the 
same way; body cells are formed' only when e^ntial amino 
. adds are combined with the other amino acids of the food; 
It does not mean that only essentiaT amino adds are useful 
and others are nof -useful.. Neither does it mean that essential 
aminoadds should -be. taken in a greater quantity than the 
Others. The analogy of the- vowels and consonants exactly 
fits in here. In the"^ alphabet vowels are few and consonants 
many. Butas the vowels are indispensable for word formation 
so are the ^sential amino . adds for cell formation, though 
required in lesser quantities. It should of course be noted 
that growing children and nursing mothers require more of 
these essential amino acids than other persons. 

In the opinion of dietidans essential amino adds ' 
should be at least a fifth of the total protein supplied to the 
body, ■ • ■ • - 

•3. How much protein do 'We require per day ? 

We have just seen that protein plays a very important 
part in cell formation. The protein requirements of children, 
therefore, whose body cells are being formed and of mothers 
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who provide cell forming, material for the babies are necessaril}' 
greater than of others who have stopped grov.-ing and who 
require protein material only for replacement of worn out 
cells. The folloiving table gives the daily protein requirements 
, of various individuals. ’ ' . - 

5 


Age 

Protein requirement 

Man 

18—60 . 

5.7 

Tolas 

Wornan 

18—60 

5.0 

u 

Boy 

10—17 

7.0 

Si 

Girl 

10—17 

6,1 

ss 

Child 

.6—9 

\ 

2—6 

5.2 


Child 

3.5 to 4.5 


In spite of the importance of protein in cell formation 
or replacement, it should be noted that excess of protein is 
harmful. There is a limit to the growth of cells’ in the body. 
Protein in excess of that limit or proteins of unsuitable amino 
acids serve either as carbohydrate foods or have to be thrown 
out of the' body. Protein is ordinarily expensive and cannot 
replace carbohydrates in the food. Moreover the proportion 
of protein m any food material is always small so that only a 
great bulk of food can supply the required protein. The 
excess of Nitrogenous compounds produce a certain amount 
of extra heat in the body which is harmful in effect and calls 
for some extra strain on the organs to discard it. From 
this point of view in' a hot country like ours it is beneficial 
to keep to the minimum standard of protein requirements. 
As vegetarian diet contains less protein than non-vegetarian 
diet vegetarian diet is more suitable for our climate, provided 
it is supplemented with milk and milk products. 

♦Footnote: — According to Health Bulictia Fo. 13. txrert:.:.: 
and nursing rnothers require one and n half linscs the rcquirrairr.t cf t 
■woman, that it Tlf tolnt per day. 



. 4 . How to get the daily requirement* of Protein ? . 

Appendix I gives the distribution of protein in different 
food articles. It shows milk, and milk products, flesh, fish. - 
eggs to be good sources of animal protein. Vegetable . pyjtein 
can be divided into three clsisses— (1) cereals: like. Wheat, 
Bajri, Jawar, Barley, Rice etc. are ordinary sources of ’protein, 
wheat containing the maximum^ . and rice the minimum. 
(2), Pulses and oil-seeds are better sources of protein than 
cereals. (3) Vegetables though poor in protein can supply' 
.-not an insignificant quota if taken in large quantities. 

The taBlea can guide us in the selection of articles to 
make up our protein requirements. VvTiile making use of these 
tables the following suggestions should be kept in mind. 

■ ■ ' . ' _ ■ • 

. (1) Animal protein should be at least one fifth , of 

th& total requirements. 

(2) Vegetable protein ‘should not' be taken from, any one 

article or one class of -articles but from different articles- 
belonging to different classes. Every class of article is charac- 
teristic in its, content of suitable amino acids. Therefore, 
it is necessary "to have a mixture of proteins from different 
classes. ' ^ 

(3) It is 'more important to look to the quality of the 
proteins than to quantity: Proteins are useful to the body ' 
to the extent to which they contain smtable amino acids. 
Protein of unsuitable amino acids' is w’aste. Therefore while 
calculating the total daily requirements of protein, the coliim'n 
giving'' assimilable protein should be taken into account, ^e 
have given in that column figures of assimilable proteins under 
the heading biological value of protein for those articles for 
which information isp.vailable so far. 

Let us now work ojat some examples of daily protein 
requirements. A man requires 5.7- tolas of protein per day. 


One-fifth of this, that is, 1.14 tolas should be animal protein. 
Let us suppose that he wants to get it from milk. The tables 
in the appendix give 2-7% of assimilable protein in cow’s mill: 
and 3.6% of such, protein in buffalow’s milk. Therefore, to 
get 1.14 tolas of protdn man should take roughly a poi:nd 
of cow's milk or 3/4 lbs of buffalo's milk.- 

.A\ mother requires 7^ tolas of protein, Ij tolas being 
animal protein. To get this much about 55 tolas of cow's 
milk or one pound of buffalo’s milk will be required. 

4 

A child’s requirement of protein can be simiiariy 
worked out. 

Turning now to vegetable protein, out of 5.7 tolas of 
total protein requirements, a man needs 4.56 tolas of vegetabL- 
protein. Supposing he eats 8 tolas of ' Arhar ’ dnl, be gets 
frotn it 1.32 tolas of protein. Of the remaining 3.24 tr Irs 
let us suppose, that he gets 24 tolas from vegetables. He 
has still to have 3 more tolas. This he can obtain from 
cereals— 'feay' wheat, ■'bajri or rice alone cr frorft a mixtme of 
all these. If only rice is to be selected, then according to the 
tables, to get 3 tolas of protein about 50 tolas of unpolished 
rice, 55 tolas of hand pounded rice or 56 ( or more ) tolas of 
mill polished rice are required. 

If one wants to take only 20 tolas of rice per cay 
and if it is hand pounded, he will get 1.1 tolas of protein 
from it. The remaining 1.9 tolas he can get citlwr 
from 24 tolas of wheat flour or 20 tolas of bajra floor- 
If the cereals required for providing the necessary protean 
are too much in quantit.v, oil cakes of 'Til' or groun.dnn:- 
can be usefully utilised. Both contain 27‘;.> ci a?sin-.ilal''.c 
protein. 5 tolas of oil cake, therefore, will provide 1.35 tela •: 
of protein. This ^Yi^ considerably reduce the bulk of tl,c 
cereal food required. From the point of view of the suitat i.i'.y 


of amino adds, Sir Robert McCarrisson is of the*! opinion that 
pulse protein is better. than cereal. protein ^and oil-seeds or nut 
;• protein is better still. . . . ' ' , 

' : . ’ , We, have seen above that in view of , our climate^ an 
abundant protdn . intake is hot beneficial,' but under- present 
conditions most of our people do not get even , the 'minimum 
. amount of protein required. ■ * 

Every country, has its own diet-characteristics. Vitamin ' 
deficiency is the characteristic of Western' diet; while prptein 
deficiency is one of the ; characteristics of our national diet. 
Therefore every effort should be made to increase the protein 
supply of -our country. < With this end in view, . we are making 
below ,'a few suggestions ; It may ' be better, if oil cakes in 
■the form of Various preperations ■. find place in our daily 
food. ' This is a very good way of getting good quality protein. 
Apother source is to . use unpolished rice in place of polished ' 
rice, A major, portion of our population lives on rice. Their 
diet is alwaj^s .defident in protein. ThereforOj. unpolished rice 
is specially '■'beneficial to them. We shall see late'r on that 
polishiiig of. rice removes other valuable ingre(hents of the 
grain in addition -to protein, and thus lowers the resisting 
power of the people using this over processed and devitalised 
foodstuff.. Eating white flour of 'wheat brings about the 
same results. . The tables- bear ample testimony to this fact. 
Pulses as a class being a rich : source of protein should find a 
greater .place in our diet. If they are foqnd hard to digest - 
they can be malted. and used. .During the process of malting» 
the carbohydrates are., converted into maltose i. e. . from a 
polysachharide into disachharide and the protein is broken 
into amino adds. Therefore, malting of pulses , and grains ‘ 
shoidd be popularised. We shall see later on how the malting 
of grains is also useful from the poinh of view of vitamitn 
C supply. 



5. Impoftance of Milk for growing children. 

' We have seen the importance of animal protein for 
gro^Ving children. Eggs, fish and flesh are sources of animal 
protein other than milk. . Those ^vtto have no moral or 
religious compunctions use these other sources. In India too, such 
people are not few. But all the same, milk has proved to be 
.remarkably superior to all other animal food substances frenj 
the point of view of growing children. Dr. Aykroyd quotes 
the follouang experiment in which milk was used to improve 
the health and phj'sique af children in a Dr. Barnardo’s Home 
for Boys near London in 1922 — 25. "The children in thi'’ insti- 
tution were living under excellent conditions, and their diet 
was quite good according to the usual standards of English 
charitable institutions. There was no underfeeding; good, 
plain, wholesome food was provided. For some reason, 
however, the boys were not developing as well as might have 
been e:^ected, and accordingly an experiment v.-as undertaken 
to discover whether a change of diet could improve matters. 
Six groups of 30-60 healthy children between the ages of 7*11 
.were formed; these groups received the same basic diet, that is 
the ordinary home’ diet which contains 56 to 71 grammes of 
protein being animal protein ), 29-40 grammes of fat. and 
288-347 grammes of carbohydrate yielding on an average 1900 
calories. Each of the six groups were given as an a<M!;:un 
to the “ basal ” diet one of the fo!!o\ring : 90 grammes rf 
sugar (pure carbohydrates); 50 grammes of Margmir.c 
( fat ); 50 grammes of butter ( fat plus fat soluble vitar.;;;-,.- 
21 Grammes of fresh water cress ( rich in various vitaraiac ); 
21 Grammes of casein (equivalent to the amount of c.T't’in 
in a pint of milk ); and a -pint of milk. .•\n admirably con- 
ceived experiment. The children on these various rerimes 
were watched for three )'ears and a rccvord of tb.tir 
growth and health were kept. The group reocivirg 
showed the most rapid increases in heigh; and u eight and 
were relatively free from minor ailments, fairly ccm.m.cn 
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will not stop growng v.’ithout ghee but it certain!}- ^^■ill 
without protein, - Thus, the real value of milk depends not so 
much upon its fat contents as upon .its protein and calcium 
contents. Skimmed milk and buttermilk are the same as whole- 
milk in respect-^of their protein and calcium contents. It 
is better, therefore, that dur children get at least skimmed miik 
or butter . milk if they ca'nnot have whole milk. Ever}- school 
must arrange to supply these to its children. 


CHAPTER, III 


MINERAL SALTS - ' 

^ ■ V. . < . ■ 

^ , , Protein 'is the basic element foir cdl formation. Mineral 
salts are essential not only for cell formation but also for the 
proper ■ functioning of . the organs ’ and , for ■. maintaining the 
general health of the body. . ■ ' 

1., As body builders ' . 


Flesh and bones are the two main cphfetituents, of the 
body structure. Just, as flesh consists chiefly of protein, bones 
consist chiefly of mineral salts. Bones are mainly composed 
of calcium and phosphorus. Besides being necessary for bones, ' 
mineral salts^are considered to- be indispensable for cell forma- - 
tion. They remain dissolved in blood and other body fluids,. , 

Minerals form 1/25 part of the whole body 

In a sense minerals are more important to the body 
than proteins; for -while protein, helps, only in the formation 
of cells, minerals also help in the proper" functioning of the 
organs and in maintaining the general tone of the body 
health. ' , ' ' 

2. How minerals help in the^fanctioning of the organs 

1. . Being dissolved in the body fluids, they enter into 
every cell of the body and help in the contraction and 
expansion movement of the muscles.’ It is through this, 
movement that the heart pumps blood to the whole body. 

It is through this movement again that visible organs like 
hands and feet or ininsible organs as heart, lungs, intestines, 
stomach and others carry out their respective functions. 


2. It is because of mineral salts that cells arc able in 
, retain water. In the absence of mineral salts the cells v. ill 
become dry and jn consequence their contraction and 
expansion movement will be impaired. That is to say, the 
whole body wll cease to function. 

3. It is because of mineral salts that the worn out 
cells of the body and other waste are discarded. If this 
waste is accumulated in the body, the body machine gets 
out of order. 

4. The digestive juices of the alimentary canal arc 
produced by mineral salts. If there is a deficiency cf 

. mineral salts, the digestive juices anil be deficient and the 
/ result will be incomplete digestion and assimilation cf the 
food. That is to say, the bodj' rvill not get proper r.ounshmcnt 
from the food which may be rich in protein etc,, but which 
may be lacking in mineral salts, which form part of digestive 
juices. The protein and other constituents in the food will 
not be fully utilised. Thus it is mineral salts that keep the 
body wet and help the proper digestion of foed. Just ns a 
man dies of starvation and thirst, similarly he will die if h's 
food is deficient in mineral salts. 

5. Like the digestive juices, there are intcri:.*t! 
harmones,, maintaining balance or control over the whcle 
body econom}'. These harmones are also produced frem 
the mineral salts. Digestive juices only digest the ford 
but these internal harmones control the feelings and :br 
thoughts' of the person. This shows the importance cf 
' mineral salts even in regard to the intelligence .and il'.c 

character of man. 

. ' 6. " It is due to calcium that blood clots whan espo. ri 

to air. This is the reason why the bleeding of a wcund stay 
.after a time. If there is not enough calcium in the blcoi any 
wound is sufficient to drain out all the bleed cf the bnay. 


' ' ' 7 ' The :assimilated fdod is" oxidised iii-the body •and 

; this releases, energy in the -process.,; It- is^ie iuncd^^ of t^, . 
hemoglobin in .the ^"Ibod to sdpply Oxygen* -to the. body by . - 
vdrawng-it from the air throughltlie lungs andthro>ving out 
the Carbon^-Oxide of the body again through the lungs. -All 
■ this is possible' only through the agency of the hemoglobin- 
T whichis an organic derivative of iron in the blood. Without : 
Oxygen being.supplied lhrb ugh this agency, the food , -nail not . 
be.oxidised and , eaergy>vidll 'not- be released; nay, the body 
will die out in a 'few^^ mitintes. This shows how important 
a part a mineral like iron plays in keepin"^ the body alive. 

'' '■ Iron deficiency in food. will make the light of life dim. 

' . 3. How minerals maintain health 

- . '• ^ ' : 

* '' '•• ' Protein; carbohydrates.^ and fat produce 
blood and -other ,, body fluids, airid therefore - in the cells also;. 

If ;'this acidity.-increases iTeyond a liinitjjt results in disease , 
or even death in' extrerhe cases;-* Mineral salts which- 
produce alkalinity neutralise this! acidity, and keep' it - under ' 
cbntro^- If the . ratio between acMity' and alkalinity is 
maintained ' through proper foodp" then the body will have an 
■- acid alkali equilibrium^and therefore good health. > , 

/ -r- ' Minerals^enter into the composition of the_ cells of. all , 
organs, such as the digestive, excretory, circulatory, and 
respiratory, and thus are intimately connected with every 
process in the body. Due - to this their deficiency -.in ' any 
. .one part is sure to upset the whole body econoniy. . 

' - The vegetable kingdom is divided into two distinct classes— 

. acid forniing and alkali-forming. Roots, leaves and fruits 
are largely alkali-forining and nuts and seeds areacidUfornhug. - 
Since^our staple food con^ts mainly of cereals like wheat, 
rice, bajri, and pulses, nuts, oil-seeds etc., it is predominantly 
acid-forming.'' To neutralise: this- enough of alkali-forming 
fruits, vegetables etc. ' should be .taken. . 
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Even in the formation of seeds nature seems to hove 
made a distinct division. Whatever mineral salts arc to H 
found in them are concentrated mostly in the outer levers 
and the germ. In polishing rice or in producing v,})itc v.hcat 
flour, the "outer layers and the germ arc almost ccm.plcttiv 
rerrioved. So these products are devoid of m.inc-ral salts r.^ 
well as other; protective food elements like protein, vitanur..' 
etc. 

; It is necessary to realise the importance of th.c minent's 

contained in nuts and grains as compared with those in leaver. 
Seeds contain less minerals but they are of greater l iolcg'ca; 
value. That is to say, they are better assimilated. In passu- g 
on food elements from leaves to the seeds, r.atuTC Ini:,, 
about a certain transformation which 'aids our assirnilaticn. 
Moreover^ seeds form a major portion of our fetod and at 
such can provide a great portion of our mineral requirentent:-. 
Therefore, it is most important that we utilise all paits of 
the food grain.' 

If this broad classification of food materials is rcm.fn-- 
'hered,.it .will be easy to make a proper scleclicn of fetuis r;- 
as to maintain the balance between nddity and aiknliritv. 
In fever, acidity increases; therefore diet during such i’lr.':" 
should be mostly alkaline, namely fruits, vegetables c:c. 
together with plenty of water. Flesh and grains shruld be 
considerably reduced or altogether given up. 


There are about twenty kinds cf mineral sal 
body. Body health can be maintained only if 
provide all those mineral elements in their correct p: 
But from the practical point cf view, it is n-t rcc-. 
us to consider every mineral element in cctail. I: 
principal minerals calcium, phrsphu: iron rr r. 
secured in sufficient quantuics, others vir; r.\::vr-.'.t;^ 
been obtained also. If has been pcrs-Tlc tc c - j . f : rs'- 


• v,, 


ic ra 


j ' 


i 


'dishes only in respect of these four minerals. ' Nothing has ^ 

been ascertained about .the evil effects .of ' the deficiency of 

othef minerals, Ifis also unnecessary for uS to, .worry about 

the deficiency of phosphorus and iodine. If fdod.that provides 

enoughrcalcium is taken, it . will provide . enough phosphorus, 

as these often go together. Y^gots-bles and druits .contribute 

iodine. .Deficiency - of both ; these .. minerals ; is related to ^ 

particular regions , whose soil is. poor in ' these elements. 

Ordinarily, therefore, these J two need not cause us anxiety. 

Thus the only two iniportant mineral elements which we 

should be careful to secure are calcium and :iron. Most 
, ^ ... ' ■ ‘ < ' < ' ‘ 

.patent ihedicines relate to these two so far as minerals are 

.concerned. •' ■ . . ' ,/ • , < . , ' 

4. The two .important minerals i 

, , . 1. Ca/ctKW, Caldum is the mhst important of . all 

the mineral elements. It bears direct, relation, to every j)art 
and every process of the body. Of all' min'^ls in the body 
caldura exists in the greatest proportion. Bones are 
practically made up of caldum phosphates. That is why 
groAving.children whose bones are 'being formed, , and mothers 
prowding bone-forming material to the children, require plenty 
of caldum and phosphorus^ ■ ' , 

: Caldura bdng'so important for us, its deficiency leads 
to various diseases. The evil effects of this defidency are 
more espedally marked in the case of growing children. 
Dr. Aykroyd quotes the followng paragraph regarding the 
results of caldum, deficiency from the {Annual report of the 
Chief Medical Officer of the Ministry of Health for the year 
i933, England. “ A deficiency of.cladum'diiring ^.the 'growth 
period, when the effects of , inadequate diets are particularly 
liable to, become manifest, would result in defective develop- . 
ment of the bony skeleton. This is the most obvious effect 
of such a deficiency but others less striking, though just as 
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important would occur. The proper functioning of conlmctilc 
tissues depends on the presence of a certain concentr?.ti-n 
of calcium-ions in their environment, and as the ca'iciutr. in 
the blood is lowered by calcium poor diets, the contractiic 
elements in the body, e, g. the musculature of the circulatory 
and alimentary systems, would not play their rcquisit; part; 
in a proper fashion. There is also evidence for believir^g 
that absorption of carbohydrates would be reduced by 
defidency of calcium in the blood. Further, the metabolism 
of calcium^ is intimately bound up with that of phosjrhorus 
and with the function' of the parathyroid-gland, so that 
any disturbance of the former is bound to lend to disturbances 
in the metabolism of phosphorus and in parathyroid functwr,. 
In addition, since calcium plays a dominant role in maintaining 
the selective permeability which is an essential characteristic 
of .all living cells, there is probably not a function in (he 
body which would not be adversely affected by continv.cd 
ingestion of diets low in vCaldum. Widespread and far 
reaching effects may thus be liable to rasuli from even a 
single dietary defidency. " 

> f . • 

Nothing more need be added to emphasise tlir 
importance of calcium in the diet. Ottly, this presents n sh.arp 
contrast to our present day diets, which arc as a rnV 
deficient in calcium, 

2. Iron : — The total iron content in tiic l.xiy i' 
less than 3 grammes. But its importance to the b;Hiy is oiU 
of all proportion to its quantity. Most of it is conrcr.trntt.; 
the blood. Iron defidency in llic Hood changes its erh'",,! 
and makes a person look pale. This is what no rail or.-.f r.-.-.r.. 
.Like calcium, iron enters into the composition v f c\i ry cch 
in the body and ' therefore is closely related, :th a.'i :n, 
processes, 

Wc have seen before that the iron in thr d 
draws oxygen from the air through the lung? and tUiC ^ 



carbon-di^oxide produced in the, Body, In this* sense, hpil 
' can be , said to bp the- agent that, keeps man alive.' Its 

d^ciency therefore certainly, makes the body ^wepk. 

’ . Ahaenua wiised by "deficiency of iron is a -wide-spread 

disease. Even in little children it is found to the extent of 
about 50%, as many of thprii. are kept only on milk till the 
of about 12 months. Milk is;deficient in iron. Therefore, 
only. On milk get no' irjpn at all from the food. 

At the time of birth, the child has a stock of iron that wdll 
last him about . six months. Dieticians, thefef ore, advise that; 
children should not be kept, on milk -alone after six naonths, 

~ but should be given a little solid food' also. Our tradition 
to give the baby his first solid' food at the end of six monthsi 
thus proves to be in accordance with, miodem science. : 

.Along with the Avearing out of cells, . blood isrdaily 
destroyed in the body and thus there is a Joss bf-iron. This . • 
loss should be made good from the daily food. . 

• ' ’ ' ' ' ' ■ ' . ■ ' 

In addition to this normal requirerhent of iron, diseases-, 

like malaria, and hookworm destroy iron to an extraordinary 
extent. Malaria germs enter into the blood corpuscles,-expand 
there and break them down. Chronic malaria, therefore, ^ 
necessarily results in anaemia. In hookworm the gerths in 
' thousands find their place iu the intestines and keep on eating 
up the blood, This also. . results ' in anaemia. In these cases 
of acute . shortage of iron ordinary foods do nOt pr^o-vide 
enough , of it to make good the Joss, and so colicentrated 
doses of iron in the formA of medicmes will have' then . to be 
taken. .■ - 

Women’s requirements , of • iron are considerably 
greater than those of men, as they have to proride the extra 
needs of the children also.' ' Women are therefore more liable 
. to suffer from anaemia than men. . And if by chahce, women 
get malaria or h.Dokwormj their 'condition becomes -worse. . 



In those province of India where malaria and hoeh- 
worm are rampant women general!}’ suffer from anaemia. 
In such cases doctors give them injections of blood c,; 
healthy men. Anaemia of- women giving birth to children 
•is a great scour^ in India, which must be stopped. O.ae 
way- is to get rid of malaria and hookworrh, and the 
other is to increase the intake of iron through food cr 
■medicines. 

5. Daily reqairemenfs of calcinm and iron 

A"? calcium and iron promote growth, children .and 
th^r mothers require more of them than men. Like prote'n 
deficiency, calciurn and iron deficiency can lead to ‘stinted, 
growth of children. 

i 

Haanng in anew the extraordinary need of children for 
calcium nature appears to have provided them the best source 
of calcium namely milk. Except iron milk provides nil the 
needs of the child in their exact’ proportions. Milk cont.air.s 
the best of protein, enough of calcium, the growth 
vitamins A & D, and the energ}' produdng sugar .an i fat. 
When it contains so many elements why is it deficlon: in 
iron alone ? The reply is simple. Nature ha? meant nv.',’.: 
to be the food of only babies. After’ that ago they i:v.>t i a 
able to supplement their requirements from other sar.u . 
Till they acquire that cap, icily, say v.dihin six nvont;;?. 
nature has been kind enough to proadde them with .a stock, cf 
iron at birth. 

Milk and milk-products like buttermilk or s’K-.r*.:-',; i 
milk are the best sources of get’dng c.alcium. h 

also contain enough of calcium. But it is r.c; ■.:? 'v.dv 
assimilated as milk calcium. We have s-cen h;fc:e 
calcium of grain? is better assimilated thr.-.-! 
calcium. 


- Drinking water also coiitams a little of . calcium, though 
the proportion is negligible. Betal leaf also provides some 
calcium. Sick children arb.given-t^cium lactate powder with 
goot^results in regard, to their health. , Iron of vegetables 
like their calcium is less assimilable than- the iron of grains. 
Therefore, it is better 'to depend Upon seeds, -nute, gur etc. 
for iron. , ^ . 

~ The daily reqiurements of calcium and iron are indi- 
cated as follows ; — . , 


- Dailv-.requirements : — . : - ' \ 




Calcium 

^ ^ Iron 



in gms. 

in ml. gms. 

- 


Man 

0.68,:. 

" '5 to 7 

Child ; 

1.00 ■ 

5 to 10 ' - 

' '' Woman 

1.60 

20 .. 


^ » 



If the above one gramme of ca,lcium is to ' be provided 
to a child through" milk alone, then according" to the ^tables 
in the appendix about If lbs. of cow’s milk or. 1 lb of buffalo’s 
milk will be required per day. 

"We give below a few more good sources of calcium 
andiron. 



. Name 

Calcium 
in gms. 

Iron in 
m. gms. 

■ ' i 

Gingell}’^ cake 5 tolas 

1.37 i 

1 

I 5 

1 

Milk ( Cow’s ) 1 lb 

.55 

X 

Gur fromCoconut palm 5 tolas 

i .90 . 

1.4 

Wheat flour 20 tolas 

- .11 

1 

i 16.0 

Bajri flour 20 tolas 

- .11 

1 

20.0 

Dal 8 tolas 

.12 

8.0 


In addition to these, vegetables and fruits should also 
be taken in suffident quantities. The tables in the appendix 
record 1.45% as calcium in til-seed. After extraction cf ril 
from the seed the caldum remains in the cake. Oil cxtroct-.d 
comes to about 2/5 and the cake forms 3/5 of the seeds. 
Therefore the calcium content of the cake vill be 1.45X5/3. 

Coconut gur contains more caldum than caiic-gur. 
But sugar is devoid of all minerals. 

Whole wheat flour is a good somce of caldum rr.d 
.iron, but white flour is not. Bajri also is a good sourer^ 
Unpolished rice, of course, is better but polished rice i.s tk.e 
worst. Pulses also can be counted upon for calcium and 
.iron. 

Dates, grapes, almonds, casheumut, walnut c.nd dra.i 
fruits are very good sources of caldum iron and rreo^a 
especially from the children’s point of view. Laden: cf '.'.l- 
seeds and gur are not only relatively cheap but ;.al.-o pre^i/e 
caldum, iron and protein in good quantities. 




, / V CHAPTER IV 

^ ^ ' VITAMINS ■ ' 

. ' , Protein and minerals are like bricks and mortar.' 

Vitamins are masons and doorkeepers of the body. As 
masons, they help in building the body out of . the bricks and 
mortars of the food elements, and as- door-keepers thef protect - 
the body from diseases of various kinds. . 

Although they do such important work in the body, the 
proportion of their requirements is quite insignificant. 


\. Introductory ' ' 

Now-a-days questions regarding diet have come to be 
thought of as relating to nothing, more than vitamins; 

• Vitamins seem thus to- have thrown the, other, food; factors 
into the background. Such an • over-emphasis on the, 
discussion of vitamins , makes , many people think that the 
vitamin theory is a fad. But this is, akogetber wrong. There 
is h r^spn behind this Vitamin'’ consciousn^s. Just as. a hew 
-convert displays ; special . zeal, so also the. vitamins which 
have made iheir entrance on the dietetic stage only recently 
ha. ye caught the fancy , of the - public. . Their (j&covery is so, 
recent ; .new information given about them every day is so 
absorbing and the" results of these new discoveries are, so 
startling that they have created ^ ah almost dramatic 
atmosphere around them. The . discovery of disease germs 
was the first mile stone in the history of- curative medicines 
and that of vitamins a second mile .stone. Certain diseases 
like, * Keratomalacia, Beriberi and Rickets, which could not , 


( * See appendix ) 




bC' diagnosed bek)re have been diagnosed on 'the basis rf the 
vitamin theory, 

All the above diseases are now proved to be ^•italr.in- 
deficiency diseases. Vitamin-deficiency causes not only such 
special diseases but lowers the general resistance power of ;he 
body , against ' attacks of disease germs and reduces its 
vitality. 

Before the discovery of vitamins, the problem of fool 
was merely that of filling the belly. Food factors were 
•not carefully analysed. Neither did the idea of defirienry 

disease strike dieticians. The discoverv of vitamins is net 

« • 

the result of the process of analysing food factors, but l-.a< 
been established upon observation of diseases in groups rf 
men and animals placed under certain- circums'.anccs. T'Cii- 
is why some of the vitamins have not even now been 
chemically analysed and' their nature decided as has bc-m 
possible with other food factors. In the same way it iras 
not been possible to ascertain the exact .function of vitamins 
in the body, as it has been in the case of other factors. .Ml 
that is known about vitamins is that in Ihclr absence certain 
diseases occur and the general resistance power of the br-dy 
is lowered. That is to say, only the negative effect c: 
vitamins has been so far ascertained. 

Dieticians made many experiments Ivjforc they ir.fcnc i 
the existence of vitamins and fixed on the d’.seasc? cau 
by their deficiency. They compared their ob:crv.-.t;crv'. ;n 
regard to groups of men and animals placed in C'-r;.-.;:) 
circumstances with experiments carried cn certam 
They fed these animals with definite d’.err.icnl fo.-d racter,- 
such as proteins, carbo-hydrates, and nvincralf, :.:.a n".:: d 
that the results of their observations and 
tallied. . 


■ "V' . C324-:- ' ; ■ ; \ 

The word vitamin indicates - that these .'entities are , 
essential for life. -They are classified according, to the diseases 
which their - deficiency .causes and -are named By the letters . 
of the alphabet. i 

. 2 , FanctioDs of Vitamins 


Vitamin A ( 1 ) Growth Promoting — This Vitamin 
is essential for body 'growth pnd as suclT^growing children 
need more of it than_adults. It will not do, of course, if adults 
go tvithout this - vitamin altogether.- 

(2) Disease Pr'eventing. We know that many kinds 
of . disease .germs enter into our bc)(^ and cr&te trouble. 
Thes^ germs can enter- through three passages. (1 ) through 
wounds, ( 2 ) through insect bite, (3) through the mucous 
membrane of the e3^, the alimentary canal,, the respiratory . 
passage, etc. If this membrane is clean ' and h^lthy, it 
will not harbour any outside germs. It is the function of ^ 
vitamin' A, dissolved in -fat to keep this membrane healthy.. 
Deficiency of Vitamin A makes this , membrane weak and 
. liable to be attacked by germs. In that case, dise'ase - may ' 
r- be caused in any of the organs, 'such as eyes, lungs etc. - • 
which are lined by this mucous membrane. The stone of 
tbe bladder is also due to the same reason. 

' ' Ins^t bites cause various kinds' of fevers for w'hich 
spedaT remedies are required. 

Vitamin Those._prgans which do _the greatest 

service to the rest _ of the body ' require Vitamin Bi- for 
their proper functioning. Such- organs are made up of 
muscles- and nerves and- it is the function of Vitamin Bi 
to make these t\yo strong throughout the body. (In this 
sense, the efficient working of all. the systems of the body 
depends on the proper supply of Vitamin Bi. .^Its defidency 
weakens the mechanical effidency of the organs and thus 
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upsets the working of the whole body. Thus if the f-v'-c’: ' 
of the digestive system become weak it cansc' ind-yerr'-'n 
and constipation. Similarly owing to dcficiencv of ik'' 
vitamin the muscles of the lungs and the heart l>;come 
and impair proper circulation of blood, finally the r.crrc- 
and the brain give unsatisfactory work. Thus the cr'c~: 
o{ Vitamin Bi deficiency becomes universal in the I’af-.- 
From the point of view of body machinery, th/e on^ vitaTsa 
which is most important, is Vitamin Bj. 

Vitamin C. — (f) The main function cf Vita:rin <.' i" 
to purify the blood. (2) With the help of blood t^ rr,-'. 
other vitamins in building body cells, espectcally r! I"::;:;: rn.d 
teeth. (3) To protect the body from disease gormt tl;at n- 
enter the blood. 

As blood exists in every part of tb.c body, r.- •• 
irregularity in the blood is likely to affect all If M . :! 

is deficient in Vitamin C it causes scurvy in ^',ldch th/j p'.:- 
get sw'ollen and begin to bleed. 

A'otc ; — Vitamin C deficiency causer pain in the ;:'a '• 
of the hands and legs. Those children vbich a:v le;: lol.. 
oh milk and not given any fruit cr vegetab’e juice r ’ • 
Vitamin C at all. Such children ]:ccp cn crying r.ud n 

cry more if they arc handled. 

Vitamin D. — Tboi:gh bones .nrd r-; ;■ : ■ ■ 

mostly from calcium and jjbospborus. n. ; ■ :• • 

about that formation is \hhan-.in D. It i? nuu, to , . 

again that calcium and phosphorus rcn'.::;:'. ui' cb- -d . 
Deficiency of Vitamin D, thcia fore i? r.r g-C'.'. r.- c.-, : . • - 
of calcium and phosphorus and cat;:'.- r.a t a. fi 
why patent medicines r.lwavs rontmn I.’ta c: 
vit.amin together. 


3, Distribution of Vitamins 

(X) Vitamin A - Carotene •: — 

The action of sunlight produces carotene in the green 
leaves of plants. It is con'verted *into Vitamin A in , the 
animal body. Carotene is the only original source, fronv 
which animals can make vitamin A. VTierever green leaves 
containing carotene find their way into, animal bodies,, you 
get vitamin A. Thus cows eating grass, fish eating seaweeds 
afid, birds eating green food become the store houses of 
Vitamin A. They store ' this vitamin mostly in their livers^ ' 
It: is pasted on to milk in the case .of. cows and to eggs in 
the case of birds. Cow^ not eating green grass can store less 
of it and consequently their milk will not be rich in Vitamin A. 
Therefore milk in the summer contains less Vitamin A than 
'.rnilk in the rainy-season. This holds equally true in the 
case of mother’^ milk. The milk ' of those mothers who do 
not eat enough of green vegetables, fruits and milk vill not 
cqntain enough of this vitamin. In the case of the majority 
of mothers in India milk is deficient in Vitamin A, hence, 
the emaciated condtion of their children from their very 
birth. A.S carotene is, produced in the green parts of plants 
by the.' action of the sunlight root vegetables are practically 
devoid of it. . Carrot is an exception. Fruits especially yellow 
ones are also a good source of carotene. Germs of seeds, 
contain a little carotene, -which is developed when the seeds, 
germinate. Malted grains, therefore, contain more Vitamin A 
than ordinary, grains. 

( 2 ) Vitamin / — 

Nature seems to have made- a fine distribution of ' 
vitamins. -If we understand . the functions of ; the, different 
parts of plants, we shall grasp . the significance of , the 
distribution of different food factors in their respective places. ■ 
Green leaves are a , sort of w’ork-shop of plants. They^ 
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absorb electridt)' from the sunlight, carbon-di-o.'riie and 
oxygen from the air and mineral salts from the earth thr :\:gh 
the agency of the roots and the stems and create out of these 
simple elements altogether different products. Tiiey pass cu 
mineral salts - and juices to be temporarily stored in fruits 
and make the seeds and nuts become permanent sturehouse.' 
of energy. As leaves are the agents making all thc^e 
transformations, they- retain for themselves part oi all the 
elements they pass on to other places. That is why leaves 
are rich sources of salts and vitamins. 

As seeds and nuts supply energy to the muscles, 
Vitamin Bjl which is meant to make the muscles and nerves 
strong is associated with this part of the plant. That is, 
grains, seeds and nuts are regarded as the principal sources 
of Vitamin Bi. ' 

f S ) -Vitamin C : — 

This seems to have been classed with Vitamin A, and 
is found in green leaves of plants and fruits, Both ilie fruits 
and the vegetables should be quite fresh and the )ea\-es tender, 
if Vitamin C supply is to be ensured for it is absent in 
fruits and matured leaves. Vegetables dried and kept over 
lack this vitamin. Of all Vitamins, vitamin C is the most 
sensitive to heat. Therefore cooked vegetables arc uselLr:' 
from the point of new of dntamin C. Only uncooked 
vegetables are useful for the purpose. The mi.'dng of coritne-.r 
leaves and lime juice', with ‘cbewda’ and dais is a g.ooJ uv-tiici 
of obtaining Vitamin C. The best way is to cat sai.'.i cud 
chutney as that is the only sure way of getting C 

from vegetables. 

The tables in the appcndi.x criumeratc many r rurev 
conl.iining Vitamin C. But the real prob'em. is Imv to rr.:..:c 
this vitamin available to the body. 


' . ' ' i ' ^ ' 

Among fruits -guavas, cashew,.. oranges, arala ( Indian ' 
gboseherry ) and lemon seem to,, be the best : sources for 
Vitamin C. One amla is equivalent to two . oranges in its 
Vitamin C content. The characteristic of amla is that its 
acidity protects 'Vitamin C from being destroyed .completely 
even, upon boiling. “ Amla Murabba, ” is therefore useful for 
obtaining Vitamin C. If murabbas are prepared by steam 
boiling in place of . water boiling the .mineral salts which 
dissolve in water will also be retained. 

The malting of grams and pulses produces • a certain 
amount of Vitamin C. This- is a good way of obtaining 
Vitamin. C especially during summer when green vegetables 
are rare. 

( 4 ) Vitamin D — 

The original source of this, vitamin is the sun.' It 
is therefore called sun vitamin also. You get Vitamin 
D from sun’s rays. ' Therefore it is better to- expose the 
body to the morning sun after massaging it -with a little oil. 
Parents who do not allow their children to .go out even 
in mild sun deprive them of Vitamin D, Our houses should 
be so built as to make it possible even for . women to expose- 
their bodies for some time to the sun. 

Vitamin. D is more easily obtained in the tropics than 
in cold- regions. That is the reason why Indian children 
suifer comparitively less from rickets than children of cold 
regions. Indian , cow’s milk contains more Vitamin D than 
European cow’s milk for the sarhe reason.- Shade loving 
buffalo’s milk contains less Vitamin D than that of the cow 
which wanders in the sun. Women observing Purdha suffer 
from Vitamin D deficiency diseases. 

Sources of getting Vitamin D are animal products such 
as milk, butter, ghee, eggs, fish oil etc. - 
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ViUunins A and D: — Both of them are soluble in 
animal fat. If cream is taken out of milk both the vitamins 
are removed with the cream. ' Ordinary heal does not anect 
these wtamins but prolonged boiling or boiling in the open 
air reduces Vitamin A of milk. The same thing happens 
when butter is boiled in the open air to make ghee. The way 
in which ghee is prepared in man}* parks of India destroys much 
of the. Vitamin A. Ghee is better prepared in the early morning 
in a windless place and in closed vessels. 

Vitamin Bx-" It dissolves in water. Ordinary heal 
does not affect this vitamin. Adding of soda or other 
baking alkaline powders while cooking destroys the Bj 
contents of food. 

Vitaynin C :• — This is readily destroyrd by heal. 
A high acid medium preserves it to some extent oven against 
heat. 

V. Daily requiremenls of Yilarains 

According to dieticians the daily iequirc:r.ents A 
vitamins for an adult are as follows : — 

7.000 international uni.s. 

-400 

170.0 mg.' 

N'otc : — 1 international unit is one nr'OionO-. n ;■ ‘\f. 
and 11.4 grams make one tola. 

We have shown dc-Kci.nay of pr'-tc r. 
national characteristic of ou.r diet. re'-C '-n.;- r: \ :■ ■■ 
can be said to be another ebamte;! ri't'r. ; 

point of view of ebiidrea. The ca : o''—.' r; t;. 


Vitamin A 
>1 I5i 

„ C 


protective foods like proteins,- minerals and vitamins. Deficiency 
: diseases arise from consuming an ; inadequate quantity of 
them. : If. protective food factors, are obtained in the required 
quantities, carbohydrates will take care of themselves,'. 

, , Carbohydrates are of three kinds. 1. Poly-saccharide, 
e. g. flour and other starch of the grains. 2. Disaccharide as 
for example, Lactose ( milk sugar ), cane sugar, maltose ( flour 
of malted grains ,) or the saliva-digested starch. 3. Mono-, 
saccharide; — such as glucose or fructose. 

The conversion of poly -saccharides . into disaccharides 
and mono-saccharides is a process of , hydration. ' That is 
they become simpler sugars with the absorption of water 
molecules.^ .Poly-saccharides are insoluble in water while 
disaccharides and mono-saccharides are highly , soluble. In 
the process, of. digestion poij'-saccharides are reduced, to 
'disaccharides and disaccharides ultimately to mono-saccharides. 
It is mono-saccharides like glucose only that are absorbed 
into the bipod. Again when there is excess of glucose in the 
blood and it is to be stored in the liver, the process of 
de-hydration begins and glucose is converted into glycogen. 
This is converted into glucose when required. In this way 
the glucose ratio of the blood is maintained. 

The glucose products sold in the bazar are directly 
absorbable in the blood. In cases of severe illness glucose 
is. supplied directly to the blood by menas of injections^ 
Honey, is not only glucose but it also contains other nutritive 
elements and is therefore better than glucose. Honey can 
be compared to . milk. Like milk it is the food of young 
ones. It contains elements good for ■ body growth. Ripe 
fruits, also contain mono-saocharides ca.Ued fructose.^ "Wfliile 
unripe plantains may contain poly-saccharides or disaccharides, 
fully ripe plantains contain monosaccharides. Ripe . plantains 
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can therefore he given even to six months old infints. I- h 
there was such a practice in our country v;h\'h is^lvly 
dying out. 

During the process of mailing of grains tl;'*. r ’.y- 
saccharide starch is reduced to the disaccharidc mahr , 0 ’ 
thus becomes earily digestible. Mailed food is con i hr' d 
to be good for invalids also. 

Both cane sugar and gur arc disacchariics. i’;:t 
while sugar is only a disaccharidc gur contains a little rrotr;:; 
and minerals like iron and calcium in addition to glu" 
•'.Palm gur is even better in its mineral contents than cane gm. 
This shows why gur either from palm or canc is pref-. r.-.'va 
to sugar. From the table it will be seen that v/ni!'' snoa: 
is only a disaccharide, -gur has a certain amount of mor;'-- 
saccharide also. Starch is ultimately reduced to glncore up-'-; 
digestion. Therefore gur or sugar in their pure form nre 
not absolutely necessary. ’But being sweet .and easily 
digestible, they are ordinarily preferred by peopde, G-.’rrn, 1 
sugar are ready sources of supplying enorgaa Tlmo. f- ro 
sportsmen and swimmers take sugar when they get erdram 
All the same gur and sugar cannot be snb?liiutcd in 
of grains as that would deprive . the digestive ore.aus -:■( er. 
opportunity to function and thus make them dc'-crioTr.te. 

Though any excess glucose in the Moo 1 is ■•. 

the liver in the form of 'glyccgcn, there is a iiu-.it h-vt -.l 
which it cannot he stored. In such cases ti'.c cxcers h.". ' ; « 
be thrown out of the body. The' harm cau.-cd in tl ■■ .'.y 
is not so small as not to be worthy of mcnlirr.. Frr •{ 
position continues for some lime, the orgmis arc ovcr>’A.-r*,--! 
and fatigued and the body contracts many d::-r.: .■ 
invites even death. This is ore of the rcr.scr.s ci 
death. Those whose occupation is sedantary. or wb--- ’ ■ 

diet is rice should beware of an overdose of sv.rar or 
Sedantary occupation together with too much cf * 

mother of diabetes. 
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2. Fats.. 

Fat is a second 61ass of body .fuel. Ghee, butter, 
eggs, fish oil are .examples of . animal fat j and oils in oil-seeds, 
nuts and other food , grains are vegetable fats. From the 
■fuel point of view'both animal and- v^table fats are of the 
same value ; but in other- respects animal fats are’ more 
■importa.ht than vegetable fats. Animal fats cpntain vitamins 
while vegetablejats are practically devoid of them. Animal 
fats are more easily digested arid assimilated, than vegetable 
fats. Further investigation ..may suggest other advantages of 
animal.^ fats over vegetable fats. But . animal dats .having 
been prepared in the body, of animals, can be said to be more 
■suitable to .our bodies. ' .It is better, therefore, to include animal 
fats in our daily intake of fats., ' 

' Though aniirial fats are thus superior in many ^respects 
to vegetable fats, the difference in- pr^ent day prices of 
vegetable oils and ghee bears ho relation to the difference 
in their respective iood values. People who are hard \yorkihg 
find ho difficulty in digesting vegetable oHs. Vitamins A 
and D found in ghee can be obtained, the ^ one from the 
vegetables and the other from the sun. Thus y^etable . oil 
supplemented " by the vegetables and the sun can partially 
replace ghee. Considering the poverty of our people and 
the difference in Ahe prices of oils and ghee such measures 
will have to be adppted. , That yrill not oust ghee for ever. 
But it can certainly bring about a greater balance . .between 
the prices of oils and ghee. People have a fancy for the 
name arid form of ghee. The Punjabis and the Marwaries 
look down upon vegetable oils and cook . all their food in 
ghee.' This sentiment' for ghee is well exploited by the 
manufacturers of vegetable ghee. "Who does not know that 
hydrogenated oils of groundnut, coconut; or cotton-seed are 
sold in enormous quantities in the - name of- ghee and that 
even for, fancy prices ? In what respect are these hardened 
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oils better than the freshly expressed ghar.i cils ? 
that if ghani pressed oil is to be used in the diet it mast 
quite fresh. Vegetable oils become n^iudd sooner than ' hm. 
It is therefore essential to make arrangement? by 
fresh oil can be supplied to consumer?. This is vera sirr^^'y 
done if individual consumers of oil stock their ov.n i-rt i 
and get them pressed on hire as and when rtynired !:) 
the same ■way as people stock food grains and get th^ 
flour ground. If this S3’Stcm is adopted there vill he r.i' 
necessity for vegetable ghee which is now manufacturra i: 
big factories. 


The poor fill their bellies mostly uath c.arhchvdrate^. 
which being bulky cause extra strain on the organs cf tiv 
digestive system and ultimately weaken them. AH sertr 
ailments are produced in the alimentary canal. The 
substitution of sotne fat -in the place ol cnrhohydrr.v • 
considerably reduces the .bulk of the food and makes tli'* 
digestion of carbohydrates easy. Fat is therefore itrpcrtr.i,: 
for the poor, and as the fat within their mc.ans is nctVJng hi/, 
oil, pure fresh oil becomes a very essential food factor fe r ‘.Iv 
majority of our population. 

Further, as wc have seen earlier, com; :? 
with carbohydrates, fats contain very much Ic.s fxyy:r 
than carbon. Fats, therefore, require mere < i ou'.r- k 
oxygen to keep them burning and thus rrodnee tr.cir 
heat and cnerg)' in the bods’ than carhohydr.mc '. Tin“ :■ 
how fats help in reducing thc.bulk cf the feed iatakc. 1-. i 
also our experience that n fat rich food keeps luu yc: 
for a longer period than food free from fat. hk'.t? hs'. c 
greater satietj’ value than carhohs'd rales, hhl.' 
uses in the body I'csidcs those of supj lyirg i’."’! ark 
Fat can be stored in the body to .a ocr.hjws! 

This store house can be drawn upon. ii lia ■ ’ . ‘ . 

and emergency- AVhiie ihcrv is r. limit to thr -'t t : > 
in the body, there is anq'-lo soop-e for f.*-i hr'er, r. -. hn 
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As fat is distributed throughout the ' body and is spread 
specially below the skin,', it acts' as a blanket and preserve 
the- body heat. In places where Lthere is liable to be pressure ' 
or friction, fat functions as a pad. , It fills, up the body contours 
and makes it look beautiful. It is fat that makes the face 
and- the sldn look bright." . .. ’ ■ 

Calcium is assimilated into the body if there is enough 
fat in tfie food- In all the organs'; of the body where friction 
,is created due to movements, there is a lining of the mucouS: 
membrane which, is richly coated ' with fat. ' It is fat that , 
keeps the mucous membrane healthy and w^ards off. disease , 
germs. Fat especially animal fat is -able to do this not only 
because of its vitamiti contents but also independently. 

■' It is interesting to note; that the extra glucose in the , 
body is converted into fat and stored. This means tha^t fat 
. will be. accumulated in the body even if ifood contains none 
of it. That is why obesity is not reduced even when the fat 
■supply.’is cut off.- This does not mean diat direct supply 
of fat in the food is not essential. We have seen reasons for 
this earUer. Fat supply is specially :nec^sary in childhood. 

" Dieticians suggest five tolas as ; the daily requirements, 
of fat for adults. . . ' ' : 
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. Fills body cofi-'2, - diet.' But children and 

touraandprotcctaToo much of fat - their mothcta need 
tender organscauBCS obesity. them specially. 
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' ' Distribution in nature 
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Vitamin jPcllngra (dc^cicncy 1- Water soluble 

■’ Bjjdistascs oi" the ' Vegetable Icing- Liver, 

Anti — ■’kin). 2. More soluble to dom 'practically Fresh cow’s 

Dcfruatitic heat than the same as Bi milk,. White 






Vitamin E.l Ncc'cFsary for One cause of Fat soluble. Very Wheat germ, 

jthe flyntbesis of the sterility in male stable under oil, green lea- 
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: . ' miK AND .MILK-PRODUCTS 

' The best, article of food for maintaining . growth and 
health of the .body is milk- - Because of this, our forefathers 
had adopted cow- worship. ■ Cowrkeeping was given the-, 
^same statTis as agriculture -in .pur economic and social 
sj^stem. But today, we . a.re content to be merely - cow- 
wdrShippers. We are no more cow-keepers. Of course a 
new consciousness has.been recently aroused in - this direction;, 
and let us hope that proper cdw-keeping.-..A\nll.' be ^developed . ' 
again in due co.urse. ' •..■■■.■ 

- . ' . ' , ■ \ 

Our daily requirement of milk is calculated to be one 

pound per head per day. -But the actual present day 
supply barely comes to about 6 ounces on an average. , It 
fs clear, therefore, that the present supply of milk will have 
to" be. 'trebled- to meet our minimum requirements^ of 
milk. ' It shouldj of course, be , remembered that mere increase , 
in the quantity of; milk is -not enough. Its quality.' should 
also be improved. . . . , ■ 

The quality of milk is not the same in all. cases and at . 
all times. The milk that comes to the market is adulterated 
wth water. But even apart from this there is fi. wide .range 
in the contents of pure milk as will be. borne Out by the 
following table : — 
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Conililnenfr cf Co;vi’ ’’U!: 


Substance j 

1 

Minimum Content 1 • ■ ?.'a aim; 

Watem ! 

1 

S3 ; 

« { 

Solid matter 

I 9 

1 

Fat 

0 

i 

Proteins 

2.2 

Sugar 

. 3 

Minerals 

0.6 1 


There are tv/o reasons for ihi? v.iac 
contents of milk', Vix ; 1. The hrc'-t'l nf the co' J. T' - 

feed. The source of milk contcnis is v.I'.iiv.-v.ly t;:e fr l 
the cow. Jf food is deheient in certnio 1 ''v. 

the milk be rich in them ? .Ccriain rf the r''~ 
poor in some food factors v.ith th.e rC'-'lt t' r.t thr v 
grazing such grasses yield nii’k j-'O-r iy) '.hr'c "> - 

quality of the grasses again do; 'rd' : '.'"f : * ■; f 

soil. Thus the question of bealtli ur.r.'i/y hr:'.-, i '. - d • 
question of the fertility of the f-cii. as v. c ar.v: < -■ . 
Chapter I, 

To imp^o^■c the quality of mi!';, ]••• ll - ' r ■ ■ 
tl)C feed of the, cow will V.avc to b* ir.'.yro. ; h •, 

bulls should be xTiaintai.ncd for breeii-. g y.;:;. ' - * i : 

should be properly fed and lookrd rr.-;, V, hrr '. ■= 
the quality cf milk V. ill 'be improved m.d 
also increase. 

What we have said r.lc'.f rbo: ; d' m m 
CxTually to buffnlrrs. peats a;.;' otlwr a: a* 


is not the place to enter into the controversial question of 
the cow . vs.- the buffalo. We are here concerned only with 
the question of improving the quality and yield of milk. 
The tables, in Appendix 'I give the analytical contents of 
. different kinds of milk, and can serve as a guide ior proper 
selection. • ... 

Special qualities of milk substances 

1. Protein -. — / - ^ 

Milk proteins are of high biological value and supply 
nearly all the amino-acids which are needed for protective, 
nutrition. - - 

2. Milk Sugar : — 

■ Milk sugar is easily digested and so is recornmended 
when a high calorie carbo-hydrate diet is w'anted.. It 
is lactose which imder the influence of , certain micro 
organisms, produces lactic acid causing.; milk to sour. 
Sour milk or curds especially butter milk is easier to digest 
than milk. Even, children who suffer from indigestion> can 
be given butter milk. The use of butter milk is said to be 
conducive to longevity. 

3. Fat -. — . .. ■ 

Cream, butter or ghee are milk. fats. The fat of milk 
floats on the liquid in extremely fine globules. This 
highly emulsified fat is very easily digested and is associated 
with the fat soluble Vitamins A and D. 

4. Minerals , 

The inorganic . substances dn milk add ' much to its 
unique value as a protective food. No other food compare 
with it as a source of calcium and where milk consumption 





is high, there is no risk of calcium and phe rj.hcn: ■ -v 

in the diet. Milk is p;;or in iron. 

Milk is regarded as a perfect food bc’n.g nr'n. !•: 
the food factors except Vitamin B2 and iron, i'nt i; •' <•. 
value specially because of its protein and calckna 
It is ordinarily valued for its fat content. \N’c h?---. . ' ’ 
above how this position requires a cb.angc of \.ak'e *• 
wall give us a correct idea about the utility of the vnt- .■ 
milk-products and milk preparations from the dietetic y. -nt 
of view. 

As milk is rich in so many valuable fooi eub na;-:-'". 
care must be taken to sec that in making various prepare t:'‘n' 
from it the valuable substances arc not adversely attVeted. 

In the light of the knowledge tiuit v, e ha\ i. c - i 
during the discussion of the general prircii le* cf v. '■ 

shall now consider the various food jircj'nrati nr li; .t " • 

make out of milk and see what food factors nvr '■ in 

their preparations. What changes for iu-tar.ca 'V.c' 

when milk is converted into curds or into ’M'.r'xa' \ 
pulp)? What are the contents of butter ir.iik au.il 1'" •' i-i 

whey? If such matters are understood then ru.u v M -r:"- 
what substances one is getting out of ccr:.::r. p;<i :.r..' " 
and what one is losing cr v.b..'.t prepurat; nr .'nr ’’ ' 

make in order to get ccr!.'>iii substnuc.c^ Wl.r-, . : : - 

the habit of evaluating food factor.- is r.r.yr.lrc ,1 t'- - ■ ' 
women and children will take li\c!y iut'-rr.-'. i'l d' O:- ■ ; 

grasp the relative imporl.anci.-. of vnri. f. i 5:.'; r;; 
Only then they will understand v.brtlwr arr < s, -y ; : 

health or disease. 

Let us now take a few v.^riutir- of r i"’. , ; :i'r • 
and see what ha’ppeu.s in each ce.'ie, T: ; v rr 1. . 


■ ( 6ci)' . " r. 

into' 3 main classes. 1. . Preparations made' by ^boiling. 
2. Preparations made from curds. 3. Preparations . made by 
the splittmg process. - ' , 

The change of substances in all the preparations of 
rnilk made by boiling are- similar. Asj' the degree of boiling 
is raised to suit a particular preparation the .'changes become 
more marked. The jtnain changes are' the destruction of 
Vitamin C and the concentration of the solid-substances ^with 
the evaporation of water due to . boiling.. Destruction • of 
Vitamin C cannot be helped as from thd^f^^gienic ipoint of 
view it is advisable to boil milk. Moreover^ its quantity in 
milk is not much.’ Therefore, its loss need not concern us 
The loss of Vitamin A however in these preparations is 
serious. But the main idea behind them is that -of preservation. 
Healthy persons can digest even these concentrated . foods 
if taken in limited quantities. These preparations are the 
best sources of getting both protective and energy ' jnelding 
food- factors in a concentrated form, and as such ..are very, 
rich items of food. Such preparations are ' Kbeer ' Raoadi 
‘ Khova ' and ‘ Pedah The. follovang changes occur^ in 
making them, '■ 

'' f ' 

1. Boiled milk ^ . • . . - 

1. Water content reduced. 2. Loss of Vitamin. C., 

2. Kheer ' 

1,. Water content reduced considerabty. 2. Vitamin 
C destroyed. 3, Vitamin A reduced. . ' 

A suggestion that may be made here is that kheer 
should be prepared out of skdm milk rather than whole milk 
for — ( 1 ) Kheer made out of whole milk becomes very -rich in 
fat and as such is hard to digestj while kheer out of skim milk- 
is easily digested.' (2 ). Kheer so made - wilL also be very 
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cheap. It will be rich in all the milk constituents encept 
fat and vitamins. Even skim milk contains sorr^e fat and to 
that extent some vitamins also. Vitamin A hov.-cver is Vst 
in this as v.-ell as other boiled preparations. So ‘ khccr.- • 
made out of whole milk and skim milk differ mainly in their 
fat content. If' it is remembered that the value of milk lice 
in its protein and calcium content rather than its fat, sk.im 
milk ' kheer ’ will be an acceptable proposition. 

3. ‘ Rabadi ’ 

Boiling milk to an c.vtent which removes major portion 
of its water, making it into a thick paste gives ‘ rnbr.d'' 

‘ Rabadi ’ represents a step further in the boiling prcccpo 
than ‘ kheer Therefore the changes undergone arc timiinr. 
They are — 1. Water content reduced to the miiiinn:;.'. 
2. Vitamin C destroyed. 3. Vitamin A much reduced. Being 
a more concentrated form of milk than klteer, rnbndi bccc-mt v 
more difficult to digest. 

‘ Rabadi ’ can also be prepared out of slum milk in 
place of whole milk. 

4. ' Khoj'a' ~ ' Pedha' ' 

Boiling milk to the last stage give? khovn. h :: a 
completely solid substance retaining very little v.-nter in it. 
It contains, therefore, proteins, calcium, phrsperur. iron., 
sugar airdTat in a concentrated form in a sm.nU ccn.yn . 
Khova is very rich and nutritive food and it kvcp- for a lr:,f 
period, .‘vddition of sugar to khova mnltes prdhn. 


From the point of victv of preserv 
pedba i? a very r.crfu! preparatior. Th.rv.g 
it is very pood for growing childten if 
fjnnntitie?. Like kh.ecr and snladi, pedk-.t c. 
out of skim milk. 


ion r.r.d 
r.n.-cv.:; 


ttr.r 


nr; 



Preparation ont of Curcis 

5. Curds ■ , 

Addition - of a little ferment to milk that is boiled 
and allowed to cool converts milk into curds. In the process 
the milk sugar Lactose is converted into, lactic acid. 
Curd is more easily digested than tnilk. It is also more 
refreshing.'’ . . ^ 

f 

6. Butter milk, ' . ' 

Butter milk is dilute curds without butter. It 
contains all the constituents of milk except fat and vitamins, 
■ although these are alse present - to some extent. Thus 
butter -milk contains protein, calcium, phosphorus, iron, a 
little of fat and some Vitamin A and D. Milk sugar is in 
the form of lactic acid. As much water is added in making 
butter milk, the solid substances of milk are in a much 
diluted form. ■< - . 

Butter milk is especially refreshing in a hot country 
Jike ours. It keeps the bowels clean and healthy and is 'said to 
conduce to long life. 

7. Butte)' and ghee 

Properly made butter contains 90% fat, 8% water 
and 2% being made up of minerals, vitamins etc. Ghee 
is prepared out of butter by boiling and removing its 
water content. 

The best gbee is cows’ ghee. It contains 2,500 units 
of Vitamin A as compared wth.SOO units contained in buffalo 
ghee. Cows’ ghee also contains Vitamin D more than buffalo 
ghee. Moreover cows’ milk and ghee have a special pleasent 
aroma which is. not present in buffalo milk or gliee. At 
present cow’s milk being available only in limited quantities. 
Ghee is ordinarily made out of buffalo milk. . _ 



The preservation of Vitamin A in the nror*''-? cf - 
butter into ghee, depends on the v.-ny in v.hich b. Sir': " 
Carried on. If it is exposed to air and sun licht innc- 
Vitamin A is lost. Our old tradition, still prr.c'.i-ed in 
places, of preparing ghee is the early hours of thr n, r:-;-’: 
has thus a scientific basis. 

8. Shrikhand 

Shrikhand is made b)’ draining off v.T.er t’-r 

curds and beating up sugar into the pulp. Miner.: 1: I'i.'' 
calcium, phosphorus, iron and the albumin j)ro'.c;n being 
water soluble are also drained off with the water. Minei.’’- 
being very important constituents of milk arc thus In;*, in 
shrikhand. Thus this preparation is nutritively le."3 vaht':! 

If shrikhand is to be prepared the drained off w.ater ( v.hcy t 
should always be utilised in one form or the ether. 
The practise found in some places of covering tl'.e clrt'n 
containing curds with earth in order to make the pulp h-.r.d 
is wasteful. 

After the water is drained off from the cnrd■^ tl.e 
■pulp contains fat, vitamins and protein. Ti'.c pitlp - f 
curds contains 22X)% protein, 1S.6V fat, i.75' > Tr.ir.ctr,’.:. 
and 1% sugar. 

Preparations made by tbe splitting procerr. 

0. Ra.'^agoln 

Boiling milk is split up by the r.dd:::rn of Mu ' 

The split up ir.ilk-divides into three p.arL-. Fr.t frrr'.; r. 
layer at the top, a white powder settles r.t ti-.r l:;trr", rv d 
whey occujjics the bulk cf the ml -.lie r:-:;:":. T1 - : 

contains Vitamin A and P. The v.hry c:: t.:--.; . ' 

minerals, milk sugar and the albumlr: prr'.rut. t -r 

is the m.ilk protein called casein. This sph: uj: m: i; a -'.t.- ' • :• 


X, ■■ ■ 

(6i). 

through a cloth which retains casein and fat and allows the 
whey to be drained off. "'AHiey Avith a little lime juice squeezed 
into it makes an excellent drink. - . ^ - 

The solid substance left in the cloth contains the . same 
food factors as the curd pulp of the shrikhand. Small -balls 
made of this substance and cooked in light sugar solution are 
■called Rasagola. ' ‘ ■ 



f' 


CHAPTER Vlil 

OUR FOOD PREPARATIOIiis 


If we were able to obtain the ?amc fo:>d f.-.ctr r v 
our diet as "are enumerated in ibc tables in npncr.ili'; t. 
problem of diet reform would be simple. lie,: i:; r.r’.e ' 
practice, the food contents as indicated by the Inble- u;.',; 
many a change and are even destroyed before tl’.ry bed 
^ their way into our body. Who bothers about tb.r e fo'o’ 

1 contents while making various prej'nrations r.fK.i di ' ’ 
The majority of our women follow the tr.'uiiti'T al ru'tb'.* 
of cooking and the dictates of the palate. No <;ou!'t it i' 
true that even today when the science of dietetic^ bar rr.r.d' 
some advance our traditional methods of cooking b.avc tuu:!; 
to commend themselves, and the palate if catered to p-op;:'.;. 
plays an important role in the production <'f d'gi stive iu.ko 
Therefore in being guided by these two crnsivlerTtir: c: * 
women do not go far wrong. Put tradition may lord 
stultification and the tongue may he over it'dr.le'’"*. 
these, thcrforc, need readjusting. If our wemrr. .ado; : t' - 
criterion of gain or loss of food contents wb.ilr mr.ku'r ' .'.f 
preparations, the sure foundation fo; dim. reform v di 
been laid. 

The science of tiirtetics is f.".'-’, dt \ r!.- u" r. 5 ■ 

new <liscoverics are Imirg rrare rrgo.r.l:-; rl ■' r’"' ' ' 

various food factors upon our bo.dy. Wr i f 

) to t.ake nnvantare of ib.i-r rrv knovVdg.', ;’okk-r b.*-: ' 

trr,(ii;icn nlopc will not do. I-Vr O"', ■•c, r; . : c:. :- 

nb.out n.'i rriilion poopk- hr.Ac no f.'-l tots’, t' • . 

y did cat most of us voudd I'.rvT to ro i"'.'.-' 'f d, ) -- 
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thing, our food is glaringly deficient in protective food 
factors even if our energy requirements are met. This .is 
due partly to our wasting these food factors, during the 
cooking and pre-cooking processes. This waste can be 
stopped, if we kept in mind the principle of dietetics. Only 
a trained mind cart exercise discretion and change habits 
to fall in line with the science of nutrition. -Our women 
who are not trained along these lines are slow, for instance, 
to give up eating of polished rice or .maida, or to introduce 
articles ./like oilcake in our dietery. All this will have 
to be changed, if we are to secure ' proper food for our 
people. • •' 

We shall now proceed to examine how food factors 
are lost or affected in preparations other than those produced 
out of milk, with which y;e have just dealt. In doing, so we 
shall bear the followng two criteria in mind, 1. Whether these 
preparations help or hinder digestion, 2. Loss of food factors 
involved. 

There are two processes involved in digi^oh' 
1. Mechanical, .2 ChemicaL Digestion means fedticing food, 
substances to] the simplest and rninutest fbrm that can be 
absorbed into the body through the intestines. The mechanical 
process,’ carried on by the mouth, the stomach and the 
intestines help in reducing food to very minute particles, 
while the chemical process performed by the digestive juices 
of the above organs of the alimentary canal reduce food to its 
simplest form. 

I • , 

The cooking and pre-cooking stages of jireparing food 
are meant to help food to-be digested, and are therefore termed 
pre-digestion processes. 

The mechanical process of digestion. 

, We can compare the mechanical procCsS of digestion 
to the process of preparing Tories’. The grinding stones 
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reduce corn to flour. Our teeth cc the '-.rre tV'.-r. 
flour is then moistened nnd knended. Tl;:- .rc-r--;'. 
the help of the digestive juices nnd the c'ntrr.ct-'-n 
expansion movements of its muscles moistens nr.i *. 
the food in the same way. Just as the dcu'-h *i^ r'-.-.p- 
long rolls before balls arc made out rd tls n . r’ 
intestines spread along their length, the fond ; iifn'.sr.r ■' \- 
on by the stomach. Tlic result of all tin m'-rl 
movements is, as we have said above, the V rcr.king up r 
substances into small particles. 

. Chemical process of digestion. 

The mouth, the stomach and tlie ii>t- stinn jn 
different digestive juices to act upon difKm;': fi' .', i. 
In the mouth poly saccharide carbo-hydr.atcs r.rc ! uj. 
saliva and converted into di-saccharidc r,.r, 
saccharide carbo-liydratcs arc not dissolved iu 
maltose is • dissolved. The digestive juicc< r i tim ; 
leave the maltose alone which is again acted \^p; n ..ud t 
reduced to the mono-saccharide gluco.'^c by the : tronp <!•;, 
juices of the small intestines. 

The proteins begin to' })c acted u.p n hv 
hydrochloric acid of the stomach vhidi begins to I rr 
the complex protein mo’cculcs into the fi;u.r'.f r.*..-' c 
which process, of course, is coniplctcd only in t’.v. int - 
aftcr the very strong juices of the i;He<t5nv> and t;u t ■ 
have acted upon it. 

The fat particles of- the food .'■.rr rt’; U'v. !-.’ 
by the digestive juices either of the m.outh or i i d ' -• 
They arc split up into fatty r.cidf run t'p.ri' ■' ; 

combined action of the digestive ini.-,' r; th-' 
liver and the intestines. 

The n'incmlf may h-e re.rnred \c r- ;. n ■ 
hv the nyechanicn! rroren.'. hut r'.trc i-' n; v.';:,-- 



brought about by the chemical process.' They enter -into the 
body and also pass out of it ia,one and the same form. 

Saccessfal working of the mechanical process 

' The mechanical process of digestion can be carried 

out successfully only if the organs of the alimentary canal 
are strong. As we have seen- before, it is the function- of 
Vitamin to keep these organs as also the rest of the body 
and the nerves fit. If food is deficient in Vitamin Bi the 
muscles of the organs become flabby and their pov?er to 
contract and expand is weakened with the result that the 
reduction of food substances to smaller articles in retarded. 
This is what is called indigestion. • • 

Roughage is another factor which affects the movements 

of the digestive tract, particularly of the intestmes. It is 

roughage that gives bulk to food and stimulates the organs 
to make the contraction and expansion movements. These 
movements are speeded up by the roughage rubbing against 
their walls. ' If there is not enough roughage in the food 
these movements become slowr Consequently the passage 
of the food along the, alimentary canal as also &e throwing 
out of the faecfes from the large intestines become slow. Thus 
indigestion and constipation result. 

How we carelessly retard mechanical process , 

We have discussed above the retardation of. the 
mechanical process caused by the deficiency 'of Vitamin Bi 
and roughage in the food. We shall see now how, even if 
the food is perfect in these respects, we may hinder the 
process by our oSvn carelessness in eating. As we have seen 
the mechanical process of digestion . means the reduction of 
food substances to their minutest particles. It is our teeth 
that do most' of the work in this direction. They grind food 


to very fine particles while the rest of the organs do mainly 
the kneading and spreading work. Thus teeth are the 
most effective instruments for the mechanical digestion of 
food. Incomplete grinding- of food by the teeth therefore 
causes, undue strain on the stomach and the intestines. A 
writer in, elaborating this fact says, “ A bad chewer cannot 
be a just man. A man who does not knoSv how to maintain 
the . balance of relationship between his own body organs 
cannot be' expected to maintain the balance of interests of 
other peop^ ”. He also says that bad chewers cannot enjoy 
peace and balance of mind. . 

Less chesving will also cause less salivation . and thus 
retard the chemical process of digestion also. . 

Successfai working of Chemical Process 

The sucessf ul working of the chemical process of digestion 
depends on the production of ' enough and strong, digestive 
juices in the organs of the alimentary canal. Digestive juices 
are produced by minerals and proteins in the food. So a 
regular supply of all the ^ential minerals and proteins 
in the food , is a prerequisite. Lack of them wll not only 
cause indigestion but make it impossible for the body to utilise 
juUy all the other constituents of food which will pass out of 
the body in an undigested form. 

^ How we retard the chemical process 

Frying of food substances retards the chemical process 
of digestion to a greater degree than less chewing. As wc 
have seen fat is digested only in the intestines. Ff^nng leads 
to a coating of fat around carbohydrate and protein 
particles of food. These particles pass on to the intestines i 
unchanged and begin to be acted upon only in the intestine.-: 
where they are separated from the endrcling fat layers. 
Thus the digestion of carbohydrates and proteins in fried foocs 
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is long delayed and has to be “carried out by the intestines. 
Fr3nng may he all right once in a while, but if it is indulged 
in regularly' or frequently it is sure to weaken the digestion 
permanently. 

' Fat taken along w'ith “ roti ” or rice is not the same as 
fat used in frying. There is no coating over proteins and 
carbohydrates formed in the former case and therefore there 
is no hindrance caused to the digestive process. 

There are many other ^factors such as ^overeating, 
unbalanced diet/ irregular intervals between meals, want 0£ 
’ enough sleep, anxiety, too hot or too cold drinks, narcotic 
drugs, drinking too little water, living in insanitary, ill 
ventilated dwellings, want of physical .exercise, bad habits 
and others, which are said to be responsible for indigestiom 
But here w’e shall restrict ourselves to the indigestion caused 
by our faulty food preparations. It is enough if this creates 
a change of values in our food preparations. It is not 
possible to', deal exhaustively with all possible preparations 
but a few illustrations will serve '^our purpose. Milk, wheat^ 
rice, dal, and gur or sugar are the main ingredients from which 
many delicious preparations are made. Bajri, -jowar, maize 
and other similar cereals are ordinarily well utilised even 
today. No p>art of these grains is wasted during any of the 
processes. So they do not require any consideration here. 
Milk we have already dealt with. We need now to .take up 
the others viz. mainly preparations from wheat, rice 
and dal. 

Properties ofiood factors 

At the' outs^ it is well to recapitulate here the 
properties of food factors so that it %vill be easy for us to 
understand the change effected in them. . . ^ 



1. 'Minerals, Vitamins Bi and C are water soluble, 
therefore anything boiled in extra water which is thrown av.-ay 
loses these factors. 

2. The outer layers and the germ of the grains are 
rich in minerals, suitable protein and Vitamin Bv- Therefore 
preparations in which these parts of the grain are not utilised 
are deficient in these factors. 

3. Vitamins A, D and E are fat soluble. Therefore excess 
of fat in food -which passes out undigested takes away wth 
it a large amount of these Vitamins. This is what happens 
in the cases of preparations very rich in fat. 

4. Vitamins and C are destroyed by alkaline baking 
powders, as for instance in biscuits, bread etc. 

5. .Calcium rnetabolism is interrelated with that of fat. 
Excess of fat, therefore, passing out of the body undigested, 
also carries away with it part of the caldum in the food. 

6. Vitamin C is most sensitive to heat. But it is 
parlly preserved in an acid medium. 

Wheat preparations 

•* V 

Wheat preparations can be divided into two classes- 
Those from Atta ( Whole flour ) and those from Maida 
( White flour ). 

Ic Atta preparations. 

. In atta preparations all the parts of the v. heat grain 
except the little percentage of coarse bran that is sieved out 
are utilised. Often this much sieving is also not done. Thus 
if the w'hole wheat grain is used, the day to day prepartions 
made from it, like ‘chappatis’, are verj* wholesome food, h 
is only when sweets are prepared that the question of the 
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waste of food factors arises. In the first place being tasty 
they are much relished and are generally overeaten and cause 
indigestion. The extra fat which passes out of the body 
Tindigested carries away with it the fat soluble vitamins and the 
calcium in the food. Just as due to the deficiency of fat 
in the food calcium assimilation is retarded, so also an overdose 
of fat by throwing out the calcium of the food causes calcium 
deficiency in the body. The rare’ use of these sweets, of 
course, is a matter of relief.' Health}' persons can digest 
it on occasions, but if all. the food factors of the sweet 
preparations are to be utilised “ Mitahar ” or eating of them 
in small quantities should be practised. 

Moreover, sweet preparations aire usually made by 
the frying process which, as we have seen, postpones their 
digestion till they reach the intestines. These preparations, 
again, being very soft, need no pul verisatiqnr"- thus depriving • 
the teeth of their natural function and dlso cause very little 
salivation. “ Laddu ” and “ Halva ” are such soft preparations 
which are easily swallowed down. This again postpones 
their digestion in the same way as a ' coating of fat over 
them does. 

Thus, in short, in the sweet atta preparations 
( 1 ) practically all the parts of the grain are utilised, but 
{ 2 ) due to excess of fat the vitamins and calcium are wasted 
and ( 3 ) there is indigestion caused by ( a ) richness of the 
food { b ) overeating ( c ) less chewing and ( d ) by frying. 

2. Maida preparations. 

■■■ ' Maida is the fine flour prepared out of the starchy 
endosperm of the wheat grain leaving out the outer layers 
and the germ. It is thus devoid of minerals, Vitamin Bi^ and 
suitable proteins. As it is mostly starch sweet preparations 
made out of it prowde ’only carbo-hydrates and fat, that is 
fuel to the body. , . 
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Maida being devoid of Vitamin Bj its constant use 
weakens the digestive and other organs of the body. Being 
also devoid of bran maida completes the weakening of the 
mechanical process of digestion and leads to constipation. 
The absence of minerals and proteins in the maida rctardjt 
the production of digestive juices and thus disturbs tht 
chemical process of digestion also. As maida preparationr- 
are softer than those made out of atta, they are not chewed 
much and are hence attended wdth all the, maladies of 
non-chewing. In- addition, they suffer from all the evils c? 
atta preparations. 

Maida preparations may be considered desirable from 
the point of view of taste and the art of cooking but 
nutritively they are very injurious to health, and art 
wasteful. , 

The outer layers of wheat grain contain manganese 
which is considered to be growth promoting. The use c/. 
maida is, therefore, "specially harmful to growing children. 

Let us compare “ Puri ” and “ Halva” from the point 
of view of digestion. In preparing “ Halva " the dry flour 
is first fried with fat and then cooked in ample water. It 
this cooking the flour particles swell and tear open the coating 
of fat ower them. “ Halva ” is thus not a fried preparation 
while “ Puri” is. But the action of the saliva is retarded 
in either case, in the Halva because it is less chewed and in 
the Puri because of the coating of fat. 

Vermicelli ( Sevalia ) is the worst of all wheat 
preparations. It is made out of maida. It is not only fried 
but also cooked in e.xccssive water and is h.irdly chewed. 

Thus there are three tilings to be borne in mind b 
regard to wheat preparations. 1. Maida should be repirced 
by atta. Atta is better than the sujji available in tli-e markc: 



as that also contains no brani Maida is devoid of both bran 
and germ which are rich sources of minerals, suitable proteins 
and Vitamin Bi, and therefore . leads to indigestioti, both 
chemically and mechanically. 2. Fried preparaSons, owing 
to their, coating of fat, delay the chemical process of digestion.' 
3. Soft preparations being less chewed also retard the chemical ^ 
processes of digestion. 

Rice preparations 

We have said enough about the loss of food factors 
of rice caused by polishing and washing and cooking in extra 
water. The present practice of preparing rice reminds one 
of the story of Chanakya being so enraged by a - thorn, which 
pricked him in his foot, that he rested only after digging up 
the, thorny plant wth all its minutest roots; We do not 
know in what way rice has pricked us. But somehow we. . 
seem to have made up our minds to destroy all the nutritive 
elements of rice before it is allowed to enter into . our stomach. 
Whether it is mill polished or hand polished, every effort is 
, made to render it as white as possible. Not satisfied with 
this, we subject it to excessive w'ashing, and finally, as though, 
to. make sure that no trace of the nutritive elements are 
retained, we cook it in abundant water which we then strain 
and throw away. Where can we find a better fulfilment of 
the proverb, “ ?T " I ? 

I ' ' ■ ■ 

. ( Poha ) Flattened rice, parched rice, puffed -rice are 

some of the other rice preparations, which are considered to 
be wholesome and easily digestible. Puffed rice and parched 
rice can be eaten by babies and invalids also. 

I . - 

There is another preparation of rice which is in vogue 
in many rice eating tracts and which requires special mention 
here. It is parboiled rice. It is prepared by soaking paddy 
in water and then steaming or boiling it. This splits the 
woody husk and renders its subsequent rerhoval cither by 



hand-pouading or milling easier. Striking changes are brought 
about in the nutritive value of rice as a result of parboiling 
so that it does not lose as much of its constituents as ra\’' 
rice does when milled in. a machine. Briefly described, they 
are as follows; During the process of boiling some of the 
vitamins and- other nutritive substances contained in the 
germ and pericarp diffuse through the grain and cannot be 
removed by subseqent milling. Milled parboiled rice has thus 
a higher nutritive value than -milled raw rice. But although 
parboiling before milling reduces the loss, there is still a 
definite lowering of nutritive value in milling in a machine 
as compared with dehusldng by hand-grinding. 

Dal Preparations 

‘IdU’, ‘Papad’, ‘Vadi’, ‘ Sev ‘Bhajia’ and ‘Malt-' 
are examples of dal preparations. Of these ‘ Idli ‘ Papad * 
and ‘Malts’ are wholesome as well as light. They can bo 
given even to invalids. In these preparations no food factor 
is lost. In malts "Vitamin A & C are added. Being 
made of pulses they are good sources of minerals, \nt.'in-!iii 
Bi and protein. 

Pulses by themselves are hard to digest, and 
preparations like ‘ Sev ‘ Bhajia ’ and ‘ Vadi ’ made out of 
them, being fried in fat, are harder still. No doubt they art 
eaten only occasionally but those who eat them often suffvr 
from indigestion. 

It is sometimes asked whether the outer coating oi 
pulses should be utilised or not. It contains protein, mineral:- 
and Vitamin Bi and as such should not be wasted. But in 
some cases it forms too tough a coating for cooking riurpose-. 
Then it is better to iUse them in the malted condi:!.':; v. he:: 
the coating wall be softer. Of course pulse? v.i'irl', co:'.::.i:'. 
soft coating do not present tliis difr.culty. 


CHAPTER IX 

OUR STAPLE FOOD AND HOW TO BALAHCE JT 

\Ve may now consider the characteristics of our 
staple foods and the ways and means of supplementing 
them so as to make, them into balanced diets. Our staple 
rfood consists of a cereal which grows predominantly in the 
area in which we live. It can be supplemented by pulses, 
vegetables, fruits and milk or eg^ to be made into balanced 
diet. Let us see how. . , 

Cereals : ' . . . j 

* . 

The tables in appendix 1 show that all the cereals 
are mostly made up of carbohydrates. "^They are, therefore, 
good sources for providing fuel to the body. But other 
food factors that are needed by the body are either absent . 
or lacking in enough quantities. Therefore, those who 
subsist practically entirely on cereals suffer from various 
diseases. - ' .. 

The characteristics of cereals as a class are as follows i 
1. They contain less protein and that too of less suitable 
amino acids. 2. They are deficient in minera.l5 such . as 
calcium, iron, phosphorus, sodium, chlorine etc- 3. They 
are deficient in Vitamins A, C; . and D. Vitamin is also 
removed when rice is polished or when wheat is converted into 
maida. 4- They are rich in Vitarnin E. 

Wheat and rice contain less fat than Jowar and -Bajri 
That is possibly the reason why Jov/ar and Bajri can be 
digested v/ithout much additional fat, while wheat or rice so 
taken causes indigestion. 


Variety, in diet essential : 


All food grains differ in their contents of amino acids. 
Some may be deficient in certain amino acids \vhi!e others 
may contain these and lack in other amino acids. Taking, 
therefore, one and the same food grains for ever is likely 
to cut down permanently the supply' of certain amino acidr. 
Variety in diet supplies practically all the amino acids except 
the very few which do not exist at all in the vegetable kingdom. 
Thus those who are used to a variety in diet can do v.ith 
less animal proteins than those who depend only on onr 
kind of food grains. 

I 

PvJses : 

The value of . pulses jlies in their richness in protein 
content. It is twee that of wheat and four times' that of rice 

• 

Addition of dal to any cereal staple food, therefore, makes a 
great difference from the point of view of prokin supply. 
One ounce of dal is equal to an ounce of meat, ounces 
of eggs, or 7 ounces of milk in regard to its protein content 
It is true that pulses do not .contain all the essential amino 
acids and as such they cannot replace animal protein, hut 
pulse protein is superior to cereal protein. 

Pulses are poor in calcium, sodium and chlorirc, htrf 

rich in iron and phosphorus. They are also rich in Vitamin 
Bi and therefore very valuable for those suffering from 
Vitamin Bj deficiency diseases. They are deficient in Vitaminr. 
A and C, but malted pulses contain some of these, Vitaram 
C content of malted pulses is given in the following table : 
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Vitamin C content ( ML Gms. per 100 Gms ) 


Kind of pulse 

Dry. 

Sprouted. 

Green mung 

3."0 

23. 0—25. 0 

Black mung 

2. 7 

1 

10.5—18.7' 

Brown mung 

2. 3 

.11.7 

Masur 

3. 0 

10. 0 

Peas 

2. 7 

1 

9. 1 ' . . 

Beans 

1. 25 

' 14. 2 ■ 

White gram 

3. 0 

7.3 

Brown gram 

2. 5 

7. 8 


, , r 

( From “ Health and Nutrition in India ” by N. Gangulee ) 


Oilseeds: 

All oilseeds are , very rich in proteins. They are, of 
course, rich in fat Oilseeds protein is superior to that of 
pulses and cereals. It resembles the protein, of meat or fish. 
In one respect it is even superior to protein of meat in that 
meat contains the body waste and other toxins. Oilseeds 
protein, therefore, is only second to that of milk. Its .use, 
therefore, should be widely popularised. That is why we 
have suggested that oilcake should find a place in our daily 
dietary. It is a very good source of .mineral elements like 
calcium/ phosphorus, iron etc and Vitamin Bj, The cakes 
of almonds, groundnut and til are fit for human consumption, 
others being too full of rough fibres. 
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Fruits and vegetables ; 

"V 

These are classed under protective foods being rich in 
A Vitamins and minerals. They also aid digestion because of 
their roughage. ' Both, fruits and vegetables, keep the body 
healthy by maintaining the acid — alkali — ratio with the hc'i;^ 
of their minerals. Both should, therefore, be considered to be 
an essential part of our daily diet. The idea that fruits arc 
meant only for invalids betra)'s our ignorance of dietetics and 
is indicative of our poverty^ 

Having observed the characteristics of different classes 
of foods we may now proceed to form balanced diets on the 
basis of any cereal as staple food. 

Wheel 

Supposing our staple food is wheat in the form oi 
^ atta. The ,atta provides enough carbo-hydrates but not 
enough fat. The best way to add fat is to take butter 
or ghee, uith the wheat, because they not only provide 
fat w'hich is required as fuel food, but Vitamins A and I> 
as well. Vegetable oils udll provide the fat but not thc.n; 
Vitamins. 

The atta contains less proteins of less biological value. 
This can be made good by the intake of milk or milk prcnT^c''-. 
fish or eggs and pulses and oilcake. 

A third defect of atta is its deficiency in b’ilair.in A. 
That is prowded as above by milk or milk products or e,c,r:-- 
etc. Green leaves and yellow fruits like papaiya, ripe rcanyc:’- 
can also provide Vitamin A. 

A fourth defect of atta is its deficiency in k'itcrr.in C. 
For this the best sources are fruits like guava, nreh. Icmcc. 
oranges and green vegetables and sprouted grains. Thus th- 
addition of milk, fruits, vegetables, pulses and nu.is remr 
the deficiencies of atta in fat, suitable protein arc Vitcrr.Icr 
A and C. 


; , , ( 80 ) ; , 

..A fifth deficiency of atta is its lack of Vitamin D. This 
can also be made good by milk and milk products, eggs or 
fish oil. Our body massaged with oil and exposed to the sun 
also produces Vitamin D. . 

A sixth defect of atta is its deficiency .in- certain 
mineral elements, particularly calcihm, sodium and chlorine. 
The btst foods for this purpose are green leafy vegetables, 
fruits and milk. Vegetables and fruits also provide, roughage 
which aids the action of the bowels. They play their part, ^ ^ 
as noticed before, in maintaining the acid— alkali — ratio in the 
body. - . ' 

Thus milk and milk products, dal and oilcake or nuts, 
green vegetables and fruits added to the atta make a perfectly 

balanced diet. ' . ; 

Rice . . 

Now take rice as an article of staple diet;' It supplies 
enough of carbohydrates, that is, fuel to the body. But rice 
contains less protein and Vitamin than wheat. Making' 

allowance for this, difference, rice deficiencies can be. made good 
in the same way as in the case of wheaL 

Bajri ^ 

1. It contains less protein and lesS of suii able amino ■ 
acids. ■ . . 

' 2. It has more fat than wheat or rice but not sufficient 

to eliminate the need of extra fat. 

, 3. It lacks vitamins A, C and D. ’ 

4. It lacks in minerals specially calcium, which it 
contains less than wheat or even polished rice. 

As all the parts of the grain are utilised, Bajri prOvides 
enough Vitamin B^. 
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Thus it is on the extent to which the defidencies of 
various cereal grains are made good by the use of other foods 
such as milk, vegetables' and fruits, pulses and oilseeds, 
containing suitable proteins, fats, mineral elements and 
vitamins, that the physical development and well being of 
our people depends. But unfortunately this has become a 
serious problem for us, the solution of which will require 
equally serious attention. 



> CHAPTER X 

OUR FOOD PROBLEM 

When on the one hand we think of the . energy yielding 
and protective food factors that maintain the health, vigour, 
and working efficiency of our body and mind, and on the 
other hand, survey the actual state of affairs in India, our 
food problem seems insoluble. In this poverty, stricken land . 
where is the wealth necessary for obtaining the required food 
factors ? 

'Poverty and Ignorance : 

The reasons of our starvation and malnutrition are 
commonly attributed to poverty and ignorance. But even 
our illiterate village people realise the.iwaste of valuable food 
material caused by polishing rice or grinding flour in mills. 
They regard mill polished rice and mill 'ground flour as 
definitely nutritively inferior and even injurious to health. . 
But still if they get rice polished, or flour produced in mills 
the reason is attributable to the lack of bodily vigour brought 
about by undernourishment which is traceable to nothing else 
than poverty. , The so called ignorance of the science of 
dietetics is ultimately traceable to poverty. It may be that 
our masses are not conversant with the present day terminology 
of the science of dietetics but they > are certainly not ignorant 
in a general way of the nutritive value of differnt foods. 
Present day science dirides food into energy yielding and^ 
protective classes. In our popular way the same thing is . 
expressed by saying that food grains only fill the belly but 
no vigour can be gained or health maintained without milk 
or milk products etc. The conclusions are the same in' either 
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case. Our people undoubtedly know the value of mill: and 
fruits. If they are not eating them it is only because their 
pockets are empty. Ultimately then, our food problem can 
be solved only when our poverty is ended. 

However, till that -great problem is tackled, relief 
work can be carried on by stopping the wastage caused in 
the process of preparing food products. Educating the 
masses in the newer knowledge of nutrition wll be very 
helpful in this relief work. Incidentally it wdll serve the 
purpose of breaking the inertia of the masses, however 
it may have been caused, but which must be broken if any 
headway is to be made. Moreover, the knowledge so gained 
will be of permanent benefit in erjulicating malnutrition, which 
may have more to do v,dth ignorance of dietetic principles 
■ than to poverty; 

An astonishing feature of our food position today is 
the fact that millions of our people, though starved or 
imdernourished, do not realise that they arc underfed- 
Continued underfeeding has low'ered their metabolic ratio 
and they are content .Nvith food very much less than the 
average standard. What is the result ? Wc do not find 
our people leading healthy, 'energetic, active and joyful 
lives. Their life is like a tottering house which crashes to 
the ground at the first blast of wind. Their power cf 
resistance having been reduced to the minimum they fall an 
easy pre^ to the attack of disease germs. Dr. N. Gangulec 
describes the condition of health of our people thus- “ Even r. 
casual visitor to India cannot fail to observe the poor phys'^tic, 
under developed muscles, stunted growth and anaemic 
condition of the bulk of our population. The majorit)- cf the 
labouring class is starved, nervous, weakly, and more?;; 
derelicts, semi-derelicts, youths with the premature appearance 
of old age crowd the industrial centres and mining ar-ais cf 
India. If one cares to investigate further, it becomes evident 


that the Indian masses have low power of endurance,, that 
they are very isusceptible to -infectious diseases and . that the 
pessimistic outlook of life may even be due . to their being 
habitually under-nourished or mal-nounshed.” ( .“Health and 
Nutrition in India” Page 27 ) 

• All this may be due to our poverty. But what is our 
poverty due to ? Our rulers say that -it is due to our too , 
huge a population. 

2. Population. 

We are said to produce children like rabbits, and so 
our population is out of all proportion to our capacity to feed 
them. It is further said that raising the nutrition standard 
of our people by increased production of food will not solve 
our problem, as that -will only lead to a still greater increase 
in our numbers. We are thus in a visci'ous circle from which 
it is difficult to escape. 

, Do^ better nourishment lead to over population ? 
Dr. Aykroyd quotes tho evidence of 'Mr. A. J. H. Russel 
the Director of Public Healtli, Madras “ I think the first thing 
is to -spread education in hygiene. I am not going to mention 
birth control because that would be impossible in a country 
like this. But if you educate people in ways of healthy 'living, 
the result ^\^ll inevitably follow. In one group in the city of 
Madras it has followed already. 1 examined the birth rate 
figures for Madras city in .1924 and 1925, and to my 
amazement found that the birth rate among the brahrnins of 
the city was practicaliy equal to the birth rate kmong the , 
Europeans. ' The birth rate of- other communities gradually 
rises as one goes down the social scale until you get the lowest 
class of all, where it is practically double the brahmin birth 

( In “ Human Nutrition and Diet ” page 200 ) . . 
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rste, so that I think, if you could get eduacation in hj'gicv.c 
spread among the whole population the question of overpopula- 
tion would not arise.” 

This observation of the limitation of family v. ith the 
rising of the standard of living is borne out by experience 
throughout the world. The argument, therefore, that the 
, raising of the standard of living in India would incieate h:r 
population and thus leave the problem of adequately feeding 
them unsolved, is fallacious and looks like special pleading. 
When the raising of the standard of living in England and 
other western countries has not increased their population 
out of proportion why should it do so in India ? 

But yet the same Director of Public Health in Madras, 
objecting to spending large sums of money on irrigation says. 
“ These ( irrigation schemes ) would undoubtedly increase 
food supply, but the benefit would be only temporary. 
Increase in numbers would rapidly absorb the extra supply 
of food and the final result would simply be a larger population 
with the same standards of life and diet as the present 
population. Sooner or later scarcity must come.” 

Do not the tsvo statements quoted above, contradict 
each other ? 

Never mind the Director of Public Health of Madras. 
A scientist like Dr. .-^ykroj'd himself came out with the same 
kind of imperialistic complacency when he say.s : ‘‘ In India 
Britain has kept the peace and prevented wide spread death 
from famine. What more, it may be asked, could the most 
wdl meaning administration do ? ” We*' wonder rvhether 
Dr. Ay'kroyd -would revise his opinion after the recer.t 
tragedy of Bengal famine, caused mainly by this “ v.-'j)- 
meaning ” administration. The influence cl persons 
pass as impartial experts is more subtle and therefciu 
dangerous. 


I 



As much is made of the over population of India and a 
population problem * created V Jet us examine whether the ' 
rate of growth and density of population in India is any 
greater than that obtaining in other countries- In this 
-connection we can do no better than reproduce the figures 
compiled by Shn. J. C. Kumarappa, in his “ Public Finance 
and our Poverty ” page 73. 


/■ 


Censu 

Years 

Population * 

per sq. mile 

With 1871 as base j^ear. 

India 

France 

England & 
Wales 

1 

1 India 

1 

c. . . lEDfiland & 
France^ , 

1871 

215 

174 • 

389 

100. 

100 

100 

1881 

.1 

227 

182 

445 

105.5 

104.6 

,114.4 

1891 • 

229 

•185 

497 

106.5 

106.3 

.128 

1901 

210 

188 

1 

558 

97.6 i 

1 

108 

143.4 

1911 

223 

189 

618 

103.6 

108.6 

158.8 

1921 

226 

184 

649 

1 

105.1 

105.7 

166.8. 

1 .* 


Summary - India ■ France England & Wales 

Increase during the ' 

half centurj' . 5.1 5. 7 66.3 

Average per decade 1.0 % 1.15 %. ' 13.3% 

The normal increase should be about 10 % per decade. 

These figures' suffice to show that our increase in 
population is not anything extraordinary, and if much us made 
of it, it is only to direct our attention from the real cause of 
our poverty, viz. foreign rule and exploitation. 
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5. Production of protective foods. 

India's food probelm is two fold. She has to makcnp 
her deficiency of the energy yielding food factors. But what 
is more important for her is to find wa 3 ’s and means of raising 
the ’^production of protective foods, lack of which is the 
fundamental characteristic of our national diet, and which is 
at the root of the low vitalit)' of our people. The problem 
is by no means easy. Protective foods are far more costly 
than energy yielding foods as is borne out by the following 
illustration! 

Experience throughout the world has shown that an 
acre of land can feed a larger number of mouths if it is used 
for producing food grains than if used for breeding cattle, 
sheep or poultrj' for consumption. Thus an acre of land 
provides 6 food units through eggs, 8 from mutton, nO from 
milk and 100 from grains, 

American dietician Dr. O. E. Baker has worked out 
the follow’ing table on the amount of land required per capita 


to produce diets of four varieties thus : 

Diet . Acres 

1. An emergency restricted diet 1.2 

2. An adequate diet at minimum cost 1-S 

.3. An adequate diet at moderate cost 2.3 

^ 4, A liberal diet 2.1 


- The first diet consists largelj* of cereals, the scerre 
includes milk, meat, fruits, vegetables etc., the third 
richer in milk and other nutritious foods, and the fourth 
consisting of the least amount of cereal? but the grcr.tcf. 
amount of other food arp'cles. The cost rises steadily f.-rr: 
diet one to four. 


( 



. As against this the land available 

in British India 

follows : 


Particulars 

Acres per head. 

Total area 

2.44 , 

Cultivated area, current fallows 

1.72' 

and-cultivable area 


Area actually sown 

; .72, , . 


Balanced Cultivation 

It is ordinarily presumed that an acre of land provides 
more calories through the production, of - grains than through 
any other food. But, apart from the question of calories, the 
grains are very poor suppliers of protective food factors. 
Therefore, if we aim at getting these factors' from cereals 
only, huge quantities of grains will be required. . , On . the 
other hand, if the grains are substituted and supplemented 
by foods like fruits and vegetables, milk and, its products, 
gUr, nuts and oilseeds, etc, the protective food factors required' 
to make up a balanced diet may be obtained through lesser 
quantities of these types of food than through grains alone* 
Even the supply of calories per acre is greater in the case 
of gur and of the root vegetables like potato than in the case 
of cereal grains. Thus, a balanced diet may be a double 
blessing and may offer the solution ;to our problem.. It 
reduces the per capita requirement of land and ■ at the same 
time, it supplies the body with all its requirements in their 
correct proportions so as to keep it fit and healthy. It is 
calculated that the per capita land available in India at 
present for food cultivation comes to , about o. 7 acres. 
This very land which is found to be . too inadequate to meet 
our requirements in food according to the present , distribution 



of pultivativation, becomes sufficient in the reordered system 
of agriculture.- In this manner, the land of .the locality 
should be so distributed for the. purpose of growing crops as 
to provide its population with all the needed materials for 
a balanced diet,, clothing, and all primary necessities. This 
aspect of the question should be thoroughly investigated 
and a definite plan chalked out and enforced by licensing 
the farrners to grow only certain crops on their lands. The 
following table shows land distributicn for balanced cultivation 
. for a populatic^ of one lakh : — • , 


1 
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I / 1* For ■ Percen-- 

^seed . 

^ T h4 Land and 7 Total 

.% Hes annum -,^.u^ P^-nt, ,, ^ . , , 


1 

V' 

Diet 

Cereals 


~T 3 


16 1600365.G0 43;4G0 6'5l0 49,910 63.2 


Pulses 


2 200l 45.60 5.400 . 810 6,210^ 8.0 


2 200 45,60 1,200 ISO i 1,380 


Nats 


.1, 1451 22.80 j 2,600 290 j 2,900 D 

5,450 j 


^ ... 11.40 3,000 ^SO.S, 

^ * 


Ghee 


^ 255 11.40 j 


Milk 


12 240 273.75 


Vegetables 


Potatoes 

(tubers) 


8 48 182.50 1,600 .240 1 1,840] ^ 

4 j lOol 91.50 1,000 150:1 1,1 5p , 1-5 


Fruits 


. » 1 ' ^ 

4 52 91.25 900 135 1.035 - 1-5 

1 ■ 


II ' 
Cotton 


Total 


12.50 - ' 

I286O ... 66.690 9,990 76,590 100.3 . 


This table provides for a balanced vegetarian diet, 

vielding 2,860 calories per day for the average ““ - 

^lot^s for the gtovring of cotton for 25 yds of cloth -per 
annum per head. For non-vegetarian diet 6 ozs of milk may, 

be substituted by 4 ozs of meat or fish and one egg. 


i. JPlanved agricuUiire. 

•The following table taken from “ Your food ^ b - 
Sri. M. R. Masani ^ves a rough estimate of the total supp'd-^ 
of food stuffs available in India. 


Cereals 

53. 5 

Million tons 

Pulses 

7. 5 


Fruits 

10. 7 

»» 

Vegetables 

9. 0 


Groundnut 

2. 0 

r> 

Sugar 

5. 0 

t) 

Milk 

is, 8 


Meat 

,1. 0 

✓ »# 

Fish 

0.67 


Eggs 

3,3000 million 

Working out 

the total available calorics from 


above supplies Sri. Masani shows that every one of as get ; 
on an' average 800 calories less per day than what v.c shotdd 
have. He has further worked out* these Jigurcs to shew 
that about 113 million of our people wall have to go v. ithvt:-. 
any food at all if the rest should eat an adequate - r.ud 
balanced diet. 

In a 1944 publication entitled “Technological Possibi'.i'.b- • 
of Agricultural Development in India" published by ti r 
Government of India Dr. Burns has tried to assess tie 
technological possibilities of the crops in the futtire in :! • 
light of the yield per acre which research so far has 
to be possible through such means .as improved v.'.ric;:-.:; < 
seed, irrigation facilities, the use of manures, and prr:-.-"’ a 
of crops from pests and diseases. His cenclunens in rv- a;.. 
to the following crops raised in British India arc i 


in the tables -below. He shows that , if ptoper efforts, are 
directed towards , increased production of food' stuffs, there - 
is every likelihood of our food deficiencies being completely. 


wiped out 

• — • 



Crops 

Total Present 
production per 
annum 

! 

* Possible 
enhanced 
production r 

Percentage - 
of 

enhancement 

Rice 

28,000,000 . 

36,400,000 

,■..30,', 

Wheat 

' 9,000,000 

1 12,200,000 

' 35.5 

i 

Jowar 

4,000,000 ' 

4,800,000 ■ 

- ■ 20, ■ 

Bajri 

2,200,000 

2,500,000 

,' 13.3 

Maize 

1,964,000 

2 , 455 , 000 ' 

~ 20 

Gram 

2,666^000 

3,200;000 

16.25 


Potential Pjoduction 
. (A) Milk ‘ 


Region 

Potential daily production of milk per head 
of human population in Ounces. 

j . ■ , ■ 


1 

Cow’s milk 

! 

1 

Buffalo milki 

i 

Goat’s milk 

Total 

I 

^4.58 

■ 0.54 1 

, '1 

! . 

1 . 0.08 

5.20 

11 * 

5.11 

* 4>91 i 

0,29 

10.31 

HI 

j- 7.51 ' i 

- 11.98 

0.66 

20,15 

British .India 

1 5.41 

4.99 
i . 

, 0.30 

V 

10.70 



( 93 ) 

Egg Production 


, - i 

Total 

Poultry 

Potential egg prcductio:. p;r 
annum 

Region 

population 
Million birds 

j 

! Total in |no. of eggs per he-ad 
iMillion eggsjof human populntica 

T 

. . 1 
37. 6 - i 

j 

1,551.6 

22.72 

n 

38. '1 j 

1,468.8 

10.37 

in 

•\ . 

'9.73 

299.3 

1 

6.58 

British India 

83.43 

3,319.7 

12.98 

t 


The figures for the supply of vegetables and fruits 
should be regarded as merely indicative. In the absence cf 
reliable figures, Dr. Burns has not attempted to sho'.v the 
possibilities of increase in' production in this rcgprd. But d 
our agriculture is to be brought under planned economy, 
production for local consumption will have to \>c adopt- d a? 
the criterion. In that case, production of food shall he given the 
first place. The area of about 7,226,000 .acres, vuiised ;t 
present under such commercial crops a? sugaTcanc of t:e 
factory, variety, jute, indigo, tea, coffee, tobacco, v.itl ha\r to 
be brought under food crops. 

Much of this area, being irrigated and n'.anuicc, ’.t ;■ 
suitable for raising fruits and vegetables. The sugar fr, n 
cane can be replaced to a considerable cMcnl by gur c 
sugar from palm trees which grow uild in unctihiv.ab.o .. i ' ;. 
The reduction of area under commercial crops is net a re-A 

idea either. If has been brought into force b\ J.r . •< 
Government because of the war but it will h;AC to 1 - it.. . . 
adhered to also in the future. After all tbc Of.. . . -i i- . c 
should weigh far more than the demand for Iumiw-c?. 


A Idtcben garden movement propogated on an extensive 
scale can prove very useful in providing some of our needs for 
fruits and vegetables. 

Moreover, to increase onr food supply, it is necessary 
to increase the fertility of the soil. The Indian soil fertility at 
present is said to have reached its lowest limit. Soil erosion, 
lack of enough and proper manures, and bad cultivation have 
all played their part. It is' important to remember . that 
improvement in our food position requires not only a greater 
quantity of production but also a better, quality. All this is 
possible” only if the soil is replenished by all the available 
manuring stuffs in the land. Farm yard manure, cornpost, 
night soil, oilcakes, . bones and other waste should be fully 
utilised and soil erosion stopped. 

It has been suggested that artificial chemical fertilisers 
should be introduced in our agricultural practice. The 
following quotation from “Health 'and Nutrition in India ” by 
Dr. N. Gangulee page 283 is of interest in this connection. 

“ Apart from the consideration that they are expensive 
and do not really rehabilitate the soil, their application tends 
to diminish the nutritive value of crops. Commenting upon 
the form of intensive agriculthre which encourages the use' of 
chemical fertilisers,- Carrel observes : ‘ Mass ’ production has 

modified the composition of wheat, eggs, milk, fruit, and butter 
although these articles have retained their familiar appearance. 
Chemical fertih'sers, by increasing the abundance, of crops 
without replacing all exhausted elements of- the soil, have 
indirectly contributed to change ihe -nutritive value of cereal 
grains and of vegetables f , 

Again on page •,282dn.the same book Dr. Gangulee 
quotes a Polish agricultural expert, thus ; ‘- Land receiving 

farm yard manure yields wheat and other cereals of greater 
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nutritive value and of bgher -vitamin potency than vho--c 
grown in fields treated v.’itti -chemical fertilisers. Trctiakov in 
Russia" increased' the protein of spring wheat from 13. 4 S to 
16.30 percent and the phosphorus of a%inter wheat from O. 77 
to 1. 22 percent by fertilising with farm yaid manure. 

And in regdrd to the bad effect of artificial fertilisers 
Ob the soil, Sir Albert Howard, former Imperial Economic 
Botanist to the Government of India, speaking at the Hast 
India Association, London, on November 15, 1945, said. “ The 
use of artificial manures will give increased at fiisl, 

but after a few years, the yield will fall, crops will lose their 
nutritive value -and become discated, and so will- men ar:d 
women in India. We should end with desert ^alkali land. It 

■ i i . ■ ^ *’ 

would not be merely an error of judgment to introduce 
artificial manures. It ^youId be a crime. ” ( Rcutcr-nir.du. 
Nov. 17, 1945 ) . , 

On the question of chemical fertilisers P.iul Norton 
writes — “ Many agricultural experts are becoming increasingly 
worried about the effect that our artificial fertilisers and 
inject destroying sprays may be having upon earth worrr.*^. 
Chemical fertilisers are no good to worms-they caimot ma; c 
use of the food they contain and constant n judication of 
them in place of organic manures might have the effect of 
reducing the worm population. This is one of the reirenr 
why they urge'the use of farmyard mantircs and rc’gct.cMr 
composts instead of chemical fertilisers. 

Very few people realise the p.arl the earth vrrrr. 
plays in our economy; it is hardly an cxaggc:at->.i to ray 
that \rilhout worms there would he no tgricuhurc, for 
worms do the work which neither the gardener vith 1:1? 
nor the farmer with his plough can perform ; o eiftetivt . 
The worm works for tbs gardener in varic-v.s v, .-.yr. t’-t 
of the most important is in irrigating and drt-inn;;: d. 



The v;orm driving its way through the soil, makes tunnels, 
through which rain water is able to percolate and at , the same 
time makes the work of roots in penetrating 'outwards and 
dbwn wards easier. ” ' . ; 

. f * 

The worms also enrich the land, first by carrying 
the fine soil upwards and secondly b}’’ pulverising the soil 
and changing the decayed and. other matter in it into forms ' 
by which they can easily be assimilated, by plants. ” 

5. Grain Storage : . . - - ' ' 

Not enough attention has been focussed on the extent , 
of damage caused to food grains by want of - proper , storing 
facilities , and by the loss incurred during: procesring the 
corn. The “Grow more food” camp>aign initiated by. the 

f' - , - . t ' • ’ ■ • > . ... 

Government of India is a step in the right direction. But 
it would seem that the Government is concentrating only 
on this propoganda and have hot touched .the miethod of 
stopping the waste caused in ’storing- and processing of 
corn. Increasing the Output of food grains involves long 
term policies and the immediate results tnay not be very 
far reaching. In spite ' of all persuarion, cbercion and 
facilities, their drive to grow more food has resulted in the 
total annual increase in the production of fopd grains in 
India of roughly about 5.5 million tons or 9% on the, normal 
total output of about 60^ million tons. ’ , As against this, the 
damage of food grains caused during -storage is calculated 
on a conservative estimate to be 3.3 million tons, . or about 
5l% on the total production. In preparing, maida from 
wheat and polished rice from paddy roughly about 5 /o of the 
total production of corn is wasted, not to , speak of the waste 
caused in the cooking process of rice. Thus the loss in storage 
and preparation of food grains is more than what, is achieved 
by way of increasing the output. ■ ' 
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, . These facts are enough 'to emphasise the 

necessity of finding out v.-ays and means of stop; irr: this 
enormous waste. , It should be remembered- tint 
with this . quantitative waste the quality cf the grr.i;;s r’- ' 
gets very much deteriorated, often producing difcnse;. V»'c 
shall confine.ourselves here to the problem of storing food 
grains. 

Taking wheat as an example, out of about 10 million 
tons of annual production about 5 million tons reach, the 
markets to be stored and distributed, the remaining 5 million 
tons being conserved in their place of product! Sc fr.- 
as local storage in individual houses is concc.-ncd r"-';-’'' 
are using various forms of ' vessels such as 
Kothis ” or bamboo “ Dolas and rr.^rjrl io vatiev.^ 
preserving agents such as castor oil, nccin leave-s, tuercur;,, 
etc. AU-these methods are good for priv.ate um.ts .and thr 
damage estimated on this form of storage is net ntuch. 
The problem only arises in regard to the ?iorsfc of gmin.- 
in rnarket places. Somehow or the other, the mereban!; holding 
large stocks of grains have'not become alive to viio dangoioui. 
loss caused during this storage, propably as they rover their 
own loss by realising high prices. But all the smee tlm 
damage harms the society as a whole. It should be the concern 
of the Public Health Departments and Local Government'; 
to stop the waste and deal with it in the same way v. ith, 
food adulteration. 

The grains have to be proterled from dampnv r r.rd 
w’eevil and vermins. The.'c latter can creep into, t'^e c-.rw'C' 
in the floors and walks of ‘the buildings and thus rurrrvc 
from season to season. It is not possible to clean c'.'mnl'.'.tl'. 
such places nor can they -be protected from inrislurc. l-'r. 
both these points of view godowus ha-, ing ‘ t'u r-t ' ;; ; ; 
and walls haring a few outlets rvhich can ha crr.'.rrll'-.h 
essential. If the enormity of the less incurred in ft rr.yf c i! 
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present is realised -if'-sBcmld not' be difficult to, persuade 
municipalities or , even private ^ mef chants- to construet such 
godowns. .Peopk. are building Jbouses to be rented out. 
There' is no reason why pucca Lgodpwns for grain storage 
shouM not be' built.even' as a matter of investment. ,1 Such 
godowns haye^been built in Muzaffarnagar in the^U. P. where 
the b^her prices fetched by the better preserved wheat gmihs 
are regarded as enough return on the investment, - , . 


The relative costs based bn actuals, of storing . 250 maunds 
of wheat at Muzaffarna'gar for 8- months are shown bel6\y> 





. ' Pits 

• 

^ Kothas. 


Concrete 

Kachha 

, %Bulk 

In Bags 


Rs. a. p. y .• 

Rs. a. p. ; 

. Rs. a", p.. 

^. ,a. p.- 

1. 'Storing .. 





■ ; charges 

.18^0-0 

■' % . ! 

15- O-O' 

10-7-6 

15-14-6 


^ncrete 

Kachha ' 

In -Bulk 

In Bags 


Rs. a. p. 

Rs. a. p."' 

Rs. a. p.'. 

Rs. a. p.. 

2. Loss in 


1 



■ Storage 

. ... 


15-10-0 . 

31- 4-0 

3. Discount for 

. r 




deterioration 

>- 



/ ; ■■ 

in quality 


19- 8-6 

- 3-14-b. 

7-13-0 ' 

Total 

18- 0-0 

34- 8-6 

30-0-0 ■ 

54-15-6 

Less for gain ' 

' 



• ■' 

' , in vb 

3- 2-0 

12- 8-0 


. * * « 

Total net cost’ 

14-14-0 

22-0^ 

30- 0-0 

54-15-6 

Pies per maund 


. 



per month 

,1.4 

^,2.1 

.2.9 

■ 5^3 
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A pucca godown haviiig a capncily cf abo^'i - ' 
will cost at present betv.cen 6 to 10 thousand rn: sc?. I; '.:'a 
5 million tons of wheat that enters ll:e trade cr. the v.'l'r'c: i."'. 
India are to be properh* stored, pncca godowns 1: t'o 

11 to 15 crores of rupees are required. The annn.ai h. rn 
the 3 thousand-tons of wheat, which is the csdinato d da-T a-s’ 
due to storage at the rate of Rs. 6/- a maund, co:ncs to abont 
Rs. 5 crores. - Thus within three nr four years th.c irr. L'tnv.o’. 
is recovered by the saving effected in -the preservation of 
tyheat. The same thing applies to rice also. 

6. Processing of grains. 

j 

The enormity of the wastage of feed material c.an.-’d 
in India under this head can be best illustrr.led -by iahi;'!r ti'.': 
cases of wheat and rice. \Vc have discussc-d before tlv' lo s 
in nutritive value involved iu polishing rice and pr.-dncir.g 
maida from wheat. 'Here we shall confine our aitentio:-; to 
the quantitative loss involved in the two processes 

The wastage involved in maida producticn i; wch 
illustrated. by a recent pre.'s note issued by the Gnvcrr.v::it of 
Bombay which we reproduce in tolo. 

■' Suggestions have been recently made in a r-’cl’cn t ; 
the press that now that- the war is over, Reinbay -r;-. ; n m : : 

to white- -bread. These tend to ovcrlcol: the circu --"r*n:.- 
in which Government, on the advice cf the F; ■ ; a.b. ■ - . 
Council and its Standing Committee, had to ptc m-iie v !: ; ■’ 

bread hm the city and to ex.aggeiale the effect < f d a <, - t ■: 

of hostilities on the food position of the prc>vi ;ca. " 

“ The decision to issue only wh-’ic r.-rai • fb ..- 
and bread wn^ taken early in 19d3 with a \ t-' r;-: a : c 

ont the limited wh.cat supphrs Fk- ta v t : 

There has been no approciahle charfc frr tl-;- ; 
supph- pcsilion since ‘th.cn. .'ictual;}- so; r.i::.; .t : 


U* 


• I ‘ 
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. available for distribution within the province today are not 
Sufficient to maintain an adequate ■ quantum^ of wheat ration 
in all areas. ' There is no indication that the end' of the , war 
wall bring about any imptovement in the supply position of 
wheat. The indicatioiis are indeed to the contrary. ” f 

j “ Reversion to white bread in Bombay city and the 
Bonibay Suburban district alone would ' require an extra 
7,800 tons bh-wheat ' per annum. . Additional supplies to this 
extent a, re unavailable : they can be obtained at the expense 
, of the already inadequate^ wheat ration in the rest' of the 
province. The number of persons who eat bakers’ bread is 
only a smalbfraction of the number- who consume chappatis 
made , of , wheat. Taking Bombay city and the Bombay 
. Suburban District the proportion of wheat consumed in the. 

' form of bakers’ bread and in the from of chappatis is T: 7i There j 
sebms little justification fotr discriminating in favour > of bread 
eaters at the expense of the rest of the* population?’ : - . 

r. This is only , for Bombay City and Bomibay Suburbs. 

\ The loss for the whole of India can, therefore, be well imagined. 

•The sudden cu^ng off of supply of rice, from Burma 
durihg this w'ar came as a rude; shock to our people and to 
the Government of India alike, and created an acute shortage 
of, rice in the country.- ’ But after all £the import of . rice into 
India from Burma amounted cnly to millibn tons a yearf 
on an average. . Compared w’ith this the Indian production o 
rice is' 30 million tons:; Thus import of Burma ric:e' formed only 
.5% of the total production of Indian rice. As compared with ^is, 
rice when it is; polished; whether by ' the mill or by hand, .loses 
. on an iavtrage about / 10%' of its original' weight. Thus rice 
lost through polishing is twice the amount which used to be 
imported, frorh Burma. Therefore;-, if polishing were stopped 
’ there w'buld be- -no need (for India to import any , rice from 
Burma ov any other place at all.',, . 


' , CHAPTER XI 

BALANCED DIET 

How much food does man need ? Age, race, climate 
nature of work and habit are the factors that decide the quantity 
of food a man requires. Growing children require 
more food than adults in proportion to their body volume. 
Adolescents between 12 and 16 require a little more food than 
the adults as this is their period of rapid growth. Children 
between 6 and 12 need 3/4 the quantity of food that a grown 
up needs. Food required in old age is leK. Boys require more 
than girls and men more than . women. Mere food is taken in 
■ cold climates and cold seasons than in hot climate and hot 
Reason. Labowiers doing hard work require more food than 
middle class people'following sedentary occupations. 

The bulk of our food is utilised as fuel which produce? 
eiiergy and maintains body health. Even growing diildrcn 
require bulk of their food for energy production, as tlicy are very 
active and expend a lot of energy. Even when we are asleep 
our body organs such as the heart, the kidneys etc are functioning. 
That requires energ)'. Half the energy produced in tl:e body 
by food is daily spent in carrying on the basic fimctions of the 
body. This is what is called the basal metabolic rate of the 
food units, meaning the basic requirements of food to carrj’ on 
tlie functional activities of the body. Balanced diet is based on 
the basal metabolic rate and adapted to the extra needs of s 
'person arising from other deciding factors such .ts nature of 
work, climate etc. v 
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.. ’ - -Pifferent food factors yield energy in " 'different measures' w 
^ We 'have seen that factors that Produce ehergy are carbohy drates,' ; • 
at, and .protein. The energy , produced, by . thern is as - . 
follows:—- . 'V ^ , 

1 Gramme of protein _ ' 4T calories 

_ 1 „ carbo hydrate 4.1 . 

; 1 . fat 9.3 ^ , 

- • I • '1 

/Calorie is a heat unit by which - food ' requirements are . 
estimated. It represents- the amount of heat required to raise 
2.2 lbs of water through 1 centigrade. 

Energy expenditure per hour of an average hian under' . 

S various conditipns of ipnscular Activity. 

I ' ♦ 

Form of activity. - , • Calories per hour 

; At rest in a warm atraosphere-12 hours after a . ' . 

meab( basal metabolism) , ; 

Sitting at rest ' . 

• Standing relied- '■ 103, , _ 

- Dressing and undressing '■ - , 118 

Typewriting rapidly ■ ' / , 140 ' , . 

Shoe making' \ , ; . ’ . , ; 180 ^ '• / 

Walking sipw'ly - " ^20,0- 

. Carpentry, industri^ painting , - - ... 240' - ‘ 

Stone working •. ^ ' . . ' 400 • . 

Savring -wood ■' . - 480 V 

Ruining. ■' - ; . . . : ; 570 . . ■ 


Figures taken from Sherman’s “Chemistry of FopdandNutrition/' 
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Keeping the abrfve figures in mind di:;lic;nn'^ v.-c:;-, c-n 
the food requirements of persons as follows ; — 


■ * 

Age 

; . - 1 

1 

Consumption | 

co-efficent 

Celmin- 

. 

.) 

1 

O 

1 

.2 

250 

, i -2 ! 

/ 

.3 

780 

2-3 ' 

.4 

1040 

3-6 

.5 

1300 

, 6-8 

.6 

1560 

8-10 

' .7 

1S20 

10-12 

.8 

2050 

12-14 

! .9 

2340 

Female sex above 14 

.83 

2100 

l^Iale ' 14 

i 

! 2G00 

i 

1 


Appendix h gives the calorie units of food articles. V.'ilh 
the help of these tables the food requirements cf ir.divl.la .'r. 
families or institutions can be worked out. 

So far, we have considered food from tb.e fu^l point cd 
view only. ^Ye must now see what balanced diet is. CoTr.pcri’.ior'. 
of a balanced diet is indicated thus ; 


Food factors 

Grammes 

Cctori 

Protein 

65 

0 

Fat 

50 

430 

Carbo hydrates 

475 

1?.0 



2010 



Calcium . r 1.02 ■ , • ‘ 

PhbBphqrus / ' ’ 1.47^ . 

Iron . ; . r . ,44.ml. gm. • , : 

Vitamin A ^ 7000 and mo^e international Units ' 

,, ' B , 4Q0; ' I . 

„ c ■ 170,000 . : 

Extra requirements, of women during the later raontba 
of. pregnancy and lactation may be very roughly , indicated 
as follows : ' . 


J^ood factors / Ferceirtage increase in 

.« ' , requirements \ 

Calories ■ ‘ . 25 , 

• Protein ; 7" . ' 50 ' 

Fat ■ ■' ■ ^ lo;; ; 

Calcium •' ■ . •: 100 . 

Phosphorus 5 0 ' 

Iron ' , -50 \ , 


• In addition to these, requirements; of all vitamins 'are 
also raised considerably. 

The follow'ing ma)? be said to constitute a balanced dkt 
based on rice as the staple article of diet. 


Rice 

10 ounces 


Bajra 

5 

If 

■ 

Milk'. 

8 



Pulses 

3 

fF 

- 

Leaf)'i vegetables . 

6 

n 

• 

Other vegetables 

4 

9f 


Oil ghee 

2 

ff 


Fruits 

2 

9t 
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But this should be regarded as indicatirg tbc 
requirements that can sustain the body. It c'.r, } •, 

provide no margin for reserve of energy v.-hich ’d rd -T.vr 
-desirable and for which more food than indicated in the r.Vcvc 
illustration should be taken. 

The following review by Sir Robert Me Cam’rcr. of cur 
national diet is illuminating and gives us an icua of v,i :,t 
constitutes a balanced diet “ Nowhere in tlie world ir ti c 
profound effect of food on phj'sical efficiency mere stri'Kir.gly 
exemplified than in India. The tribes of Indir.n Frontier, 
and of the Himalaj’an regions, the peoples of the p!r>.irp-Si);L , 
Rajputs, Maharahsta, Bengalis. Ooriyas, Madra'^sis. Kanarcs-r 
and many others-exhibit, in general, the greatest d-vcrsity in 
phj^ique. And as each race is wedded to its own mr.nnti 
of living, to its own national diet, comparison lx;twccn them 
is easy. 

The level of physical efficiency of Indian rr.cc?, b 
above all else, a matter of food. No single factor — ra.ee, 
climate, endenlic disease, etc — has so profc.ind m; infhtcnct 
on tlieir pliysique, and on their capicity to sn''l.''.!n r.r.'ncn* 
labour and prolonged muscular exertion. As wc p.’.':- from 
the North West region to the Punjab dciVTi the Gr.ngct't 
plain to the coast of Bengal there is a gradual fall in the 
stature, body weight, stamina and effxicr.c}- of ll;c 
in accordance with this decline in manly chauacterirtic'-. it 
is of the utmost significance that there is an a ccerr. pan) irg 
gradual fall in the nutritive value of the dietariv' . f o v.rc'.c 
Me Cay, as a result of his investignticn'!. a qur.ter of r. mr.ti'n 
ago. My own ohscr\'aticn5 have served to cenfirm i b 
conclusions, though I find other causes in r.dJilion to prr'.r.-r 
Insufficiency — to which he attadred chief im.p'rtnrri. — b- 
the decline be refers to. This dedire cx'.erJc 4, ..." ter 
people of the South and V\'crt rf Ir.db., I 'rr ►. i.) 

apparent in CO I tain ports cf the h'.-icr.nf r.t} ■ T; :• .-t 



not to say that in these parts -there are hot many people of 
good. physique mor that in the North of -Indk there are. not 
many whose physique is poor. But speaking !of the generality 
of the people, it is true that . Jihe physique of northern races 
of India is strikingly superior to that of the ' .southern, eastern 
and western races. :This difference 'depends almost . entirely 
on the gradual diminishing' value of ;.the food from the north 
to the east, south and the^^west of India, ' \wth' respect to the 
amount, and quality .of its proteins, . the quality of the cereal 
grains forming thfe, staple, article of the diet, the quality and 
quantity of the fats, the mineral and vitamin contents and, 
the balance of the food as a whole. In addition to" these 
questions of quality, there is the further one of quantity. . In 
regard to the latter little need be said, for it is obvious, that 
if' a man Is not getting' enough to eat he cannot be 
physically efficient. Unfortunately, ' the nurnbers in- India, 
who do ' not get enough to eat may be counted by . the . 
hundred thousand. : ’ ' . ' 

In general the races of the northern ludia • are wheat 
eaters, though tffey make use' also of certain other whole cereal 
; grains. The wheat is ^eaten whole in the form of chappatis^ 
made of atta. , . - . 

It thus preserves all the nutrients with which nature 
has endowed it, particularly its proteins, its vitamins and its 
mineral salts. The second most important -ingredient of their 
diet is milk, and the products of milk; the third is dhal ( pulse ); 
the fourth, vegetables and fruits. -Some eat meat -sparingly, ’ 
if at all; others such as Pathans, use it in • considerablee .quantity- - 
Their food thus contains — when they-can get the food they want, 
which they do not always do — all elements and complexes needed 
for normal .nutrition (with the possible exception of iodine in f. 
some Himalayan regions ) and abundance of those things that 
matter from the point of view of . the structural 'and functional 
eficiency of the body. In conformity with the constitution 
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of their dietries, they are the finest races of India, rn fertr 
physique is concerned and amongst the finest race? of manfir 
Familiar^as I am with the chupati-fed races of ncrtlicm In an, 
I have little patience with those who would have ir b;.l-evc 
that white flour is as good an article of diet ns v.h.c'e v.heat 
flour. White flour, wTien used as the staple art'clc of diet, 
places its users on tiie same level as the rice caters cf th.c s- -.ith 
and east of India. They are faced wutb the same problem; iJ.'.v 
start to build up their dietrios with a staple of relatively 
nutritive value. If their health and physical fitness arc r-i 
to suffer, they must spend more money on supplementary .article- 
of diet in order to make good the deficiencies of wh.itc flov.r 
than if tliey had begun to build on the surer feundation pf 
whole wheat flour. So it is with rice, which is t1 c star;', 
article of diet ' of about ninety millions of In'iia’d 
inhabitants. The rice — a relatively poor cereal at best — is subjects, 
to. a number of processes before use by the con'nmcr; all r-c 
which reduce some to a dangerous degree — it'^nlrrady rpr.o: 
supply of certain essential nutrients. It is parlxsilod, mill'-,! of 
polished, often all three." It is washed. Ills llius deyrivtd c' 
much of its pioteins and mineml salts and of .nimeat ;;)! itr 
vitamins. Add to this that the average Bcr.gnli or Madtr 
uses relatively little milk or milk products, that by n ligir;, 1 o 
is often a non-meat-eater, that his consumption rd pret'dr- 
whether of vegetable or of animal origin, is, in gcntrr.l, rrrv 
that fresh vegetable and fruit enter into his dietary but ep.-iritmly 
and we have not f.ar to^'seek for the poor plnriqn*' t/vn;. in 
geneal, characlerircs him. In short, it may b'- Oiid *,1 at 
according as the quality of the diet diminished viib ic p*ct ir 
proteins, fats, minerals and tltamius, so do p!:)tic;;! tff;i.i'.:',i:y 
and health. ” 

“ It will be of intciest row to bor.fidrt tht li.ifc.v r; ; a 
incidence of Certain discasts in Mndms .'ad i'r.: 
the first place, we find the tulxiculosis i- tvbt .-i 
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common in Madras. Next we find that ■ leprosy a malady 
.which is‘ allied in some, ways, to tuberculosis is much more 
common in the south than in the north of India;- peptic' ulcer , 
( gastric .and duodenal ) is 58 tirnes more common, rheumatism 
is nearly 5 times as common, cancer is' 3.5 times as anemia 
and malnulxitional diseases '-generally ( excluding beriberi, which 
rarely occurs in the Punjab ) are more than twice as common, 
rickets is 4 times as common, diabetes and ' mental diseases 
are 3 times as common, disorders of the heart 4 tinies, nephritis 
10 times and infestation by round v wonns 20 times as common : 
in Madras, while ulcers, skin ^ diseases and various other local 
ailments are all more common in Madras. These -differences in 
the incidence/of disease can, I think, . be^ accounted for in large 
part by the difference in the nutritive quality of the -diets of th_e 
two peoples. ” ^ ' ■ 

In formulating balanced diets Sir Robert Me’ Xl^rrison 
suggests the following rules . to be, remembered 

1. Always allow 10 per. cent for waste. 

2. ;Allow for differences in activity of different individ 

uals, giving' those who are more active 10 to 15% more than 
others. , 

' ‘ ■ 

3. Not less than 1/5 of the proteins should be derived 

from animal sources. . ■ - 

4. Make up the vegetable proteins . from more than one 

source. 

5. About i of the fats should be derived from animal 
source ( to pro-vide enough Vitamin A ). 

6. Always aim at having the amount of vegetables 

and fruits in the diet at least 4 times as the amount of meat 
and dal. " 
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' • 7. When it is necessary' to increase tlie energy v.J”’; 

of the diet so as to provide for the nnnsual activity c: 
■work, do so by increasing the amount of starciie? and 
sugars. . 

8. While making experiments in diet no violent ciiarge- 
in tlie habits formed shonkl be made. 

For ready reference, the measures used in the different 
tables in' the book are equated below with Indian measure;,. 


100 

grammes 


3.5 

or. 

100 

gms. 


S.75 

tolas 

1 

oz. . 


28.4 

gms. 

1 

chhatak - 

-2 ox. — 

56.8 

gms. 

1 

tola 


11.4 

gms. 

1 

seer — 

-2 ll-.s.— 

907.2 

gms. 
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CHAPTER XII 

» 

WATER 

Strictly speaking both oxygen and water are to be 
regarded as foods, for of all the supplies on which the' cells of 
the body are dependent they^re the chief., 

AVater has no fuel value as food, but it is of outstanding 
importance to the body, both from the, point of view of 
structure and of Junction. It 4s the most abundant constituent 
of living cells. ’ 

Water is needed by -our body for several purposes. 
By its agency food is dissolved ' and carried to the tissue, 
waste products are removed and excreted, nutrition and 
chemical changes are possible and the temperature of the 
body is regulated, to sorne extent, d^y means 6f evaporation 
through the lungs and the skin. The insufficient ingestion of 
T.’ater gives rise to headache, loss of appetite, disturbance of 
digestive functions and of the actions of the bowels, nervousness 
and impaired capacity for -work — mental and physical. In 
infants, the loss of water consequent on diarrhoea, yomitting 
or excessive evaporation from the lungs "may cause serious 
symptoms; failure of digestive processes consequent on the 
diminished production of the digestive juic^, rapid loss of ' 
weight, dry skin, exhaustion, coma and convulsions. 

Water forms 2/3 the weight:qf our body and is present 
in all tissues and blood. ' It is estimated that 80% of our food 
is water. We obtain this ’water not only by drinking water 
itself, but 'also from solid, foods most of which contain a 
considerable amount of water. Thus, there is 70 to 9,5% 
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'water. in fresh fruits, 60 to 70?oin boiled vegetables and 75''. in 
milk. Besides thege, body obtains a regular supply of ^ve^er 
from the oxidation of energy* producing foods. In this pr<H.'-ss. 
the’ hydrogen of sugar fats etc is-oxidised to water. 

Water is daily, tlirown out of our body in a number 
of ways, such as through skin, lungs and urine etc. Plenty oi 
water is required to make up the drain of water from our body. 
But strange it is that verv few people know anything ab.'ut 
the use of water they drink. 5fost; people think that proviJ;; I 
water is clear and has no peculiar taste, they can cirini: i'. 
In this chapter we will discuss briefly what^arc the impurities 
of water, what is the harm in drinking impure and hov.- 

to render impure water fit for drinking. 

Sources of driuUiug xcater. 

The common sources are 1 . Rain 2. Well .5. Sprir.g 
4. River, canal, sweet water lakes and 5. Tanks, 

Rain water is difficult to collect and store. It will b.ii ■ 
the dust and gases of the r.tntcsphcre dissolved in it. It:- 
flat for taste but is harmless. Wells are of various tyj t ' In 
the' shallow. wells the likelihood of much organic matter i.- 
great. Deep well water is more hygenic dvo to tb.c fi.tor;; •; 
action of the earth strata through which water dc con.d.n Ti •* 
tube and bore wells arc also good, but every Ic rr. lit \ c.-.r-or : 
have them due to various reasons. Most of the spri’'!' t 1 
hot and cold ) have a high content of mineral sab. • .lO..; c.':u '■ 
diarrhoea and other disorders of the alimentary carr.',. t;,\. ,. 
and sweet lake waters contain the least amounf cf n • - r:,' 
salts and the flowing nature has a tcnccacy to pnriiv 'b' 
water. But these waters arc easily c.'nt.m.:-.;rte.! by 1. t. i..! 
effluents cf fa ttories. rettirg of fibrous m.ateri.a'.- .amlv . c • 
of cattle etc. Tank water is e.asi!y rendered um'it f : d-i.r r 
purposes in a number of ways. Special cate tbr .dd 1- :.' i ■ 



tp protect tbe tank water from various sources of contamina- 
tion. The ways in which contamination can occur to the tank 
are too numerous even to be mentioned. ' 

Water borne diseases .? ■ , ^ 

There are several .diseases which are ' water borne. 
That is many diseases cne be transmitted to nhan through the 
medium’ of water. We shall mention only the three commonest ' 
ones that come through drinking ! the water infected ■with, those 
germs. They are cholera, typhoid and guinea worm. These 
are caused by microbes which freely develop in water and can 
even be transferred through tlie food kept , fresh b}^ sprinkling 
the polluted water. All these germs are completely destroyed 
if the water is boiled. Then the water is' rendered harmless. 
Hence during the period of infection, only boiled water should 
be used for cooking and drinking purposes. , . 

Impurities in drinking xcaier : 

Drinking water may contain. 1. in suspension, 
particles of animal, vegetable and mineral origin, 'microbes 
and other vegetable and imal organisms. * 2. In solution, 
gases, mineral salts, soluble 'organic matter , of animal , and 
vegetable origin. We shall consider each of them in some 
detail. , ■ ./ . 

Suspended matter i 

If water < 4 S allowed" to stay in a tall glass cylinder 
for 24 hours, and if a sediment occurs, ; it can be, 
examined under the microscope tb find the nature of the 
sediment whether it • is animal or vegetable or mineral 
origin, i. 

Dissolved matter : ' \ 

(a) Vegetable matter. This sometimes lends , a 
bro'wnish tinge to Yi’ater ; also it may. impart even a sweet' 



( 113 ) 


or other agreeable taste to the water. If prcj-'-it ;;f r-.' 

t , quantity it is harmful to drink the v.nlor. W'r/cr r{ - 

taste should ahvay be boiled before to w rdcr e. ! -r:- 
' from infection. (b) Animal n-.atlcr in v, -.ter 
presence of decomjiosing animal tissue: -m; t- 
dangerous to hcaltli. (c) Several forms c’ ! ,>'• r - 
usually occur in drinking water and aie arm’c 
present in very large numbers. But there nm t cr":ir: ■ y 
bacteria like typhoid bacillus, clv-lcra br.ci'ius v bicb r'’ ' . 
water unfit for human consum/ption. They can 1' ’ 

only' in a suitable laboratorv. They are casilv ce. ’;-'-. c- 
by boiling the water, (d) Gases. TIic gascr wiv h m " 
usually present in water arc oxygen, nitrogen and cash r.- h' 
-oxide. But sometimes sulphur di-oxide and hydrogen tn‘i - 
have also been detected. Thu last two uaur.lly ce- n. i' 
water around industrial areas and in spring and r.a* nr' 
• waters. Oxygen, nitrogen and carbon-di-oxicc a:c ha; !•,> • 
^ if present in their normal proportion. But suq’hnr eiot,'..f.e 
and hydrogen sulphide ore not desirable. All .s.'-..- r. ■. 
be expelled by thorough boiling. It is oari',';; d.inr! '.'' '• 

gives a taste to the water and in its r.l :er,ce v.,.n : ■ 
dull and of unpicasent taste, {o' Mineral bait;'. Tba minr;./. 
salts occuring in drinking water arc u'^mally 
sulphates, carbonate, silicates, nitrate- cf mr y ■ 

soda, potash, iron etc. and very rarely of esr r-. r. 1- .'..i v r 
arsenic. The presence of tht;'c niincial salt;- i- nd r t' • 
water “ hard ". Depending on the natn.rc rf tls, . It ; 

we have “ temporary ’’ and “ j'crmaret'.t ’’ i.aid. .-tr- , !■ 

rain water there are no m.incral -ahs. b, ’'•'lyl;.’ 
water the amount of m.incrai matter !- t'. t . ■ . .;t‘ t ■■ 

million part^ of waiew In diir.kir.g vr.t:;. ;; '' ' t ■ 

exceed 60 parts per miliion. the Ic, th:.- I rtt r. f - ■ 

cf these minerals salts in water, lead,; to .ta,;. t.'. : t: . ; ' • 
dyspepsia, diarrhoea n ccr.stiraiton. 
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The presence of lead is generally due, to the water 

being carried in lead pipes and the drinking of .this water - 
gives rise to ‘ plumbism ’ or lead poisoning. Arsenic and 
copper find their way into drinking water through industrial 
effluents. • 

Methods of purification I ^ , 

Tllaborate rnethods have been developed to purify , 
water and thes6 concern the purification of^ water on ,a • 
large scale, as for example- for town supply. • Here we 
shall deal only w'ith Avlmti'can be done in houses and on a 
small scale. 

/. Boiling ; 

The water for the day is filtered through closely woven 
fine cloth, boiled in a large vessel and set apart' in clean, big, 
eartbern vessels covered with lids. After 12-18, hours the 
water is filtered through the, same cloth to remove any 
sediment. The water can be relied to be free from ■ microbes 
attd hence specific contagia and gases, though it must be 

remembered that other impurities. still remain. Boiling removes 

\ 

“ temporary ’’ hardness.. , . ■ 

2. Dis-infecHng the wells etc. ' - 

The common agents to disinfect wells are potassium 
permanganate and bleaching powder. These may be, added, 
in small quantifies, but have to be added frequently to keep 
out fresh infection of the wells. But-infection of rivers ,is 
more difficult. ^ . 

3. Distillation : ■ ' , • ' 

• Even though^ the process is costly, yet it gives the 
healthiest water. It is free from every kind of impurity but ^ 
,has an unpleasant taste due to the absence of dissolved 
carbon-dioxide in it. . v 
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4. Filtraiiou : 

In this method the idea is to st;ain the 
matter and oxidise the dissolved organic matter. Sm.-.M V.-' i 
driven filters are in common use in Europe, but tb.cy arr yr! 
to find a place in our houses. 

5. Chemical prnceas : 

In this process, the dissolved organic matter etc. i'. 
discharged by treatment wnth alum etc. fihortd and ste.'iuhH 
( to be free from microbes ) using chlorine or o/onc. Thi 
process is not easy to carry out cheaply at home', but i* 
suitable for bigger supplies. 
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CHAPTER Xin 

PURGATIVES 


since nutrition has much to do with the - healthy 
condition of the alimentary canal, it is well to ■ understand 
how to ‘take care of this part of the body machinery. It 
is like a cyclist for whom it is good to know not only to ride 
but also to repair a cycle when it goes out of order. 

A right mode of living and eating • of nutritive fopd , 
will ordinarily create no trouble in' the working of the 
alimentary canal. But to err is human and occasions tire 
bound to arise when the machinery gets, clogged and_some 
sort of repairs are required. That is to say the evacuation 
of the faeces from the intestine stops to. be automatic or- 
efficient and has to be carried out with outside, help. This, 
is what the purgatives are intended to do'. They "forcibly 
remove all the contents of the intestines and whsh them, clean, 
making it possible for the digestive process to wmrk smoothly ^ 
again. , • 

- The clogging of the intestine or what is., commonly 
called constipation is of two -kinds : 1. Chronic and .2. Acute. / 


In chronic constipation, bad mode of living such ' 
as want of proper e.xercise to the organs-of the body, eating 
of unbalanced, or badly cooked food, use of the narcotics 
or into.xicants, late sleeping at nighf.etc. w'eaken the mechanical 
efficiency of the intestines, particularly of the. large intestine, 
■svhich has to throw out the faeces. Proper ' treatment for' 
chronic constipation is, therefore, to correct the mode of 
jiring and to eradicate the -causes which have' created the 
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trouble. ^ These measures alone, hov/ever, arc ofici 
impracticable or useless because the disorder is of tea 
standing. In such cases, \ drugs are employed vldcl'. rri 
upon the large intestine, both because the stagnatfoa ir.t:-. 
place there, and because drugs which act with equal sticnqih 
upon the whole intestine are' suitable only in the case of 
acute constipation’; their prolonged use injures nulrilior,, 
for the absorbdon of nutritive substances in the sr.'.a!' 
intestine is’ imperfect when the contents pass through it 
rapidly. 

Purgatives may be divided into two main gton:.- 
according to their mode of action, namely the aperient 
mineral salts and vegetable purgatives. The uclivity cf 
mineral salts is mainly due to their peenJinr rc'jriio/i 
water, and vegetable purgatives empty lire intostinc-s 1 y 
causing increased peristalsis. 

Vegetable Purgatives : 

From the point of view of division of cons'.ijvvder; 
into acute and chronic, vegetable purgatives may be rgain 
divided into two groups. 

1. Purgatives which excite vigonrons peristaKis rn 
the whole intestine and are therefore suitable only for acv'.t- 
constipation are of two kinds (a) mild purgatives like e vu r 
oil and (bl drastic qnirgatives like ‘ jalap !' 

2. Examples of purgatives wliich cxcilo ptr;:'.:.!- ’ 
only in the large intestine and are therefore f.v.ir.lh 
chronic constipation are ‘Rhubarb'. ' Cr.scarr. 'Mour. ' 
and aloes. 

C(wtrir oil : 

The oil it'Clf is quite inert nr.d only V. ; 

wlicn it has been it.' sonw e.rter.i r-:yK-; i”. tV- u.'--' ’■ ' * 
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by the bile and the fat decomposing ferment of the pancreatic 
juice to glycerine and free add. The remaining unsaponified 
oil supports the action mechanically by making the intestinal 
valve of the hard’ faecal masses smooth.. As the saponification - 
commences as soon as the oil . mwes with the pancreatic 
juice, the action begins in the duodenum. Castor oil., 
is, therefore, a" very" suitable remedj^ for ordinary acute 
constipation, in poisoning, gross errors of diet, and other 
similar cases in which thorough evacuation is desirable* 
Castor oil occupies a prominent position among piurgatiyes,- 
because jt combines with certain action the property of being 
only slightly irritant. ' 

Castor oil, however, is unsuitable for the .treatment ' 
of chronic constipation, as continued . use prodpces dyspepsia - 
and impairs the apetitel' ' ' • 

Jalap etc. ’ . / ■. . / 

These are powerful purgatives and in, large doses 
drastic; they also act rapidly. Their irritating action on the 
liver is very marked. ' 

The senna group . , ' . 

All that is to be said in general of this group of purgatives 
is that as regards the activity and irritation of the intestinal 
canal, they occupy an intermediate position between castor 
oil and jalap. As owing to the gradual freeing of the ‘active J 
principles, their activity is greatest in the lowest section of 
the intestine, they are especially adapted for the treatment of 
chronic constipation. ; 

Saline Turgativee 

Some of the alkaline salts, though easily dissolved, are 
very slowly absorbed into the body from the intestine,' They 


\ 
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not only remain in the intestine but also prevent l 

there from being absorbed. Thus the contents of the intc.-tinr 
remain fluid, are not concentrated in the large intestir a v 
absorbtion of water and are evacuated without the r.cces.'h-, 
of any strong peristalsis. The easily dissolved but s!ov. iy 
absorbed alkali salts, therefore, are good as aperients and .'ic 
called saline purgatives. Mag. Sulph ( magnesium sulphate ) 
belongs to this group. 

These salts as-a group are less irritant and muse le s 
pain than vegetable purgatives. But if the ronslipalion 
obstinate or caused by mechanical' obstruction such as hard 
faeces they are less efficacious than vegetable purgative,-. 

.The occasional employment of. these salt,'; doev n^t 
impair digestion, but their constant use through a lonp jKri'ri 
of time causes dyspepsia, reduces the apetite and sorr.cliiro' 
results in obstinate constipation. They arc, thctcfore. not 
suitable for chronic constipation. 
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APPENESiX II \ 

three: DEFICIENCY -DISEASES 

Beri-Beri : 

This is a disease found' especially, ‘among persons 
eating polished nee.' It is more marked in regions where, 
the staple diet of the people is only rice. Even among 
wheat eaters those who use only white flour are’ found to 
suffer from it. Anti-beriberi Vitamin ■ Bj .is found in the 
outer layers and germs of the grain, but not. in the starchy 
endosperm. Polishing rice or produ^g’ white flour; from ^ 
wheat removes both the outer layers and' the germ of the 
grains and also Vitamin with them.; 

Vitamin Bi being water- soluble' is' also lost if rice is 
washed repeatedly before cooking or if 'the extra water in 
which rice is cooked is drained off and thrown away, it 
is Vitamin B^ that keeps the 'muscles and the nerves of' the 
body strong and in-good’^tone. That is to say, it, is Vitamin ^ 
Bi that makes the respiratory, digestive, circulatory, excretary 
and nervous systems function, in a' proper way. .In the 
absence of Vitamin Bj the muscles of the organs of these 
systems become loose. That is what Beriberi means. Beriberi 
is a Sinhalese expression meaning, "I -cannot”. That is, 
the person affected by it is too ill to do anything. All the 
limbs, esperially of the lower part, of the body, aye atrophied. 
The heart becomes weak and sometimes fails. It, is a disease 
which takes a heavy toll of people eating mainly polished 
rice. Children born of, or fed . by mothers taking a diet 
deficient in Vitamin B^ die of, beriberL Leaving aside, 
extreme cases of death, Vitamin Bj dificiency ' lowers the 
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working efficiency of, all the organs of the W.v. 
deficiency in Vitamin Bi impairs the ncuro-r:':T:r r .'Thh:;. 
of all the organs of the bod[ 5 ', complaints of a'l hir,;.' r" 
associated with it. Pronounced deficiency of thi; :* 

in the dietary of pregnant v.-omcn exposes them to tf-e ti '-. 
of abortion, still-birth etc. It has been observe i that in h . e'- 
India, where milled rice is the staple food, abnrtim and 1; 
are more common than in northern parts cf vil me 

wheat forms part of the usual diet. 

All the same,. the disease is prevenlibie and t; -.'. *. c-y 
easily. Stop consuming polished rice or v.-hitc flour and yen 
overcome the disease. 

The follo\ving two tables will make ihb char 


Beri Beri and Milled Rice 
£ ; 


Type of Rice 
Consumed 

Number 

of 

persons 

e.xamined 

j i r. ^ V . ^ 

Number i rr.-terfi 

in xyhich 1 p ; Bc:i am.': 

Ben Peril ^ ; t.mal nmi 

occured j ' r: 

1 inn-:!- 

Half polished 

o/ 

I 1 2.7 ’ 1 h 10.; 

1 

One-third 


i 

polished 


0 i -;c>. , 1 -.a 

Polished , 

51 

30 : 7i. I m. 


1 


'"S 
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Chemical composition and Vitamin content of 
Wheat grain 


1 

Nitrogenous 
compounds 
Protein &c , 
Per Cent' 

^ c 

u (u 

0 fcio . 

CO 

• Fat 

Per cent 

Mineral salts 
Per cent 

Cellulose 
Per cent 

Water 

Per cent 

Vitamin 

Int.Unit' 

Per. Grof 

Whole 

grain 

1 ■ 

1 • 

11.0 

1 

69,0 

1.2 

j 

1.7 

! 

2.6 

, 1 

14.5 


Germ 

35.7 

31.2 

13.1 

5.7 

1.8 

12.5 

.10 . 

Bran 

16.4 

43.6 

3.5- 


m 

,12.5 

1.3 

1 

Endosperm 

10.5 . 

74.3 

0.8 


I 


0.15. 

/ 


The Government can put an end to it by banning the 
production of polished rice or white flour but they do not . 
take an}' serious steps in this direction for fear of . the 
opposition of the manufacturers. 

Keratomalacia 

This is ah eye disease caused by the deficiency of 
Vitamin A. Children’s eyes are easily affected by' this 
deficiency. The con juctiva becomes dry, wrinkled and greasy 7 
looking, the cornea dull and lustreless and eventually 
opaque. Later the cornea undergoes ulceration, and if 
untreated, the ulcer perforates and ultimately the eye , is lost. 
Of all blind persons in our country 4 percents owe their 
blindness to deficiency of Vitamin A. Chiefly the poor suffer 
from this. It is a preventable disease and is easily cured 
by taking enough of cows ghee, milk and other foods rich 
in Vitamin A. 
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For fear of indigestion, the cru.itn tire, 
boiled milk is removed before feeding it ♦ ■ rV 
cuts of? their supply of Vitamins A and D a- 
their eyes are affected.- It is ahvays co jI ; 
to children. Skimmed milk, though good in 
food constituents; lacks in Vim’nin .’i and lA 
important for children. In this rcsp-ect rkr,'.—:'. 
poor substitute for whole milk. Tiie poor fee- * t 
on the gruel of flour or rice in the place of •/.-.ilV 
milk to children should be regarded as a sccial cri; 

Rickets 

Deficiencies of calcium, phosphorus and 
have similar effects. The diseases caused re'a 
bones. Rickets in childhood and ostc-om'iFri 
bones ) are the main symptoms. 

Rickets are indicated by the late iTrov. 
delayed balancing of the body, and inccr.'.jdc;? 
of the chest ribs etc. of the child. The last cufc: 
full development of the lungs nhich makes tl'._ 
frequent attacks of pneumonia. The direct rcsul 
is not death, but diseases like pnoumoni.a. 

In the tropical climate of India it is rr.src ;1 
.of calcium than the deficiency of \'ii.aiui;i O r-.-.t 
of rickets. The effects of rickets arc p--.: .-uau' it. 
young girls docs not allo’.v the prop:;' ’.v-i'.ej 
abdomen, and therefore results in p;i;.tu'. de'.’.'- : 
death. Special care should, tb.crcfcrc. b: taki 
rickets to develop in young girls. 

AVomen of adv.anco.d ago get ' 

calcium or Vitamin .S. They are rat .'.I'., 
Their legs become curved and ail ib Jr h:ul 
ache, AVomcn ob.servjng purdha are e. 
this disease. 
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